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ORAL CORTISONE IN INTRACTABLE BRONCHIAL ASTHMA* 
PRELIMINARY REPORT 


EMANUEL ScHWaRTzZ, M.D., BROOKLYN, N. Y. 


EPORTS by Randolf and Rollins, and Carryer and associates? have shown 

that cortisone given intramuscularly. produced a marked symptomatic im- 
provement in intractable asthma. Careful search of the literature to date has 
not revealed any report on the use of cortisone acetate tablets orally in the 
treatment of intractable bronchial asthma. 

A study has been undertaken to determine whether oral cortisonet will 
influence intractable bronchial asthma. The patients in this study were ob- 
served daily. This report deals with the results with the first 3 patients and it 
is contemplated to summarize at a future date the results in a larger series of 
cases treated with oral cortisone acetate. 


CASE REPORT 


CasE 1.—F. N., a 10-year-old girl, had perennial bronchial asthma for the past 8 
years and atopic eczema since she was 3 months old. A severe incapacitating bronchial 
asthma had been present for 3 months prior to the onset of oral cortisone therapy. Oxygen 
inhalation and repeated injections of intramuscular epinephrine and intravenous amino- 
phyllin were required several times during the day and at night and produced slight and 
temporary relief. Intracutaneous tests to the common allergens showed positive reactions to 
lamb, chicken, chocolate, almond, walnut, peanut, house dust, timothy, and ragweed. Com- 
plete avoidance of all foods that showed positive skin reactions and hyposensitization to 
house dust, ragweed, and timothy did not alter the course of her asthma. In 1948 she lived 
in Tueson, Arizona, for 1 year without any change in her condition. 

When cortisone was first given, the patient had severe asthmatic symptoms. On Sept. 
29, 1950, an initial dose of a 25 mg. tablet of cortisone acetate was given orally and fol- 
lowed by 25 mg. every 4 hours for 4 doses for the first 24 hours. The daily dose for the 
second day was also 100 mg. in 4 divided doses of 25 mg. each. For the next 4 days 50 
mg. were given daily in divided doses of 25 mg. every 12 hours. One hour after the second 
dose of 25 mg. of oral cortisone a remarkable and dramatic improvement set in. Her symp- 
toms of asthma were completely relieved and the chest was clear of wheezes and rales on 
examination. She had a sense of well-being, her appetite and strength improved, and she 
was so completely relieved of her asthmatic symptoms that she returned to school on the 
fourth day of therapy. A maintenance-dose of 25 mg. of cortisone before bedtime was 
established with complete relief of symptoms. With omission of this single dose her 
asthmatic symptoms returned. Her weight remained constant; there was no evidence of 
fluid retention, nor glycosuria, and there were no hormonal or other side effects. 

*From the Division of Allergy of the Department of Medicine, The Long Island College 
Le and The State University of New York Medical Center at New York City, College of 


#Cortisone Acetate tablets were furnished through the courtesy of Merck & Company, 
Inc., Rahway, N. J, 
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CASE 2.—C. W., a 31-year-old man, had bronchial asthma during childhood. There was 
no history of a recurrence of asthma until the spring of 1949. From then on his symptoms 
were perennial and were exaggerated in the late summer and early fall of 1949, and again 
in the spring and late summer and early fall of 1950. Hyposensitization to timothy pro- 
duced slight improvement. At the beginning of August, 1950, his asthmatic symptoms in- 
creased in severity and were continuous. Hyposensitization to ragweed and house dust 
did not alter the course of his asthma. 


Previous to oral cortisone therapy the patient had an incapacitating intractable 
asthma for 2 months. He used Isuprel by inhalation 4 or 5 times every night and 2 or 3 
times each day. On Oct. 1, 1950, an initial dose of 50 mg. of cortisone was given orally and 
the total dose for the first day was 200 mg. in 4 divided doses of 50 mg. each. The daily 
dose for the second day was also 200 mg. in divided doses, and for the next 5 days 100 mg. 
daily was administered in 4 divided doses of 25 mg. each. On the first day of oral cortisone 
therapy, 1 hour after the third dose of 50 mg., or 9 hours after the onset of cortisone 
therapy, his difficulty in breathing disappeared. The wheezing of the chest and the cough 
were considerably less severe. The first night after cortisone was started, Isuprel was used 
on 1 occasion. On the second day he was completely free of all symptoms and the chest was 
clear on examination. On the third day of therapy a mild attack of asthma was promptly 
relieved by the inhalation of Isuprel. At the end of 1 week the daily dose was gradually 
decreased and a maintenance dose of 25 mg. before bedtime was established. At times it 
was necessary to step up the daily dose to 50 mg. Except for an occasional slight wheezing 
of the chest the patient had no other complaints. If the cortisone were discontinued for 1 
day the symptoms would return. 


The weight remained constant, and the urinary output was adequate; there was no 
other evidence of fluid retention and there were no other side effects, 


CASE 3.—C, M., a 35-year-old housewife, had chronic asthma and vasomotor rhinitis for 
11 years. Since December, 1949, her attacks increased in number, severity, and duration. 
A severe, continuous asthma was present for 6 months previous to oral cortisone therapy. 
Vaponephrine, Isuprel, and Adrenalin 1-100 by inhalation were required several times each 
day and at night. During this period it was impossible for her to attend to her household 
duties. 

She was clinically sensitive to horse dander and house dust. Complete avoidance of 
horse dander, hyposensitization to house dust, catarrhal vaccine therapy, and a course of 
treatments with large doses of Pregnenolone did not alter her asthma. 

When cortisone was first given the patient had severe asthmatic symptoms. An 
initial dose of a 50 mg. tablet of cortisone acetate was given orally and followed by 50 mg. 
every 4 hours for the first 24 hours. During the first 24 hours she showed improvement and 
Isuprel by inhalation was used on 1 occasion that night, whereas the night before the use 
of cortisone, aerosol Isuprel was required every 15 minutes. The daily dose for the second 
day was also 200 mg. in 4 divided uuses of 50 mg. each, and for the next 5 days 100 mg. 
were given daily in 4 divided doses of 25 mg. each. From the third night on she slept well 
and had no asthmatic symptoms. On arising every morning she had mild asthma which was 
promptly relieved by inhalation of Isuprel. A maintenance dose of 25 mg. in the morning 
and 25 mg. before bedtime controlled her asthma. On the second day of therapy she was 
able to resume all of her household duties without discomfort. Examination of the chest 
previous to cortisone therapy always showed a marked wheezing type of respiration and 
many sibilant and sonorous rales. Although cortisone produced a remarkable improvement 
clinically, the chest still revealed wheezing respiration and rales, but to a lesser extent 
than previously. 

During the first 3 days of oral cortisone therapy, the patient gained 3 pounds and the 
urinary output was approximately one-half the fluid intake. From the fourth day on the 
urinary output was adequate, with a subsequent loss of the weight gained previously. 
There was no glycosuria and there were no hormonal or other side effects. 
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DISCUSSION 







The relief with oral cortisone tablets was attained during administration 
and immediately following. It seemed that the relief compared favorably with 
that produced by intramuscular cortisone. Relief occurred within hours after 
the onset of therapy. However, it should be emphasized that it was confined 
to the period during its administration. On inadequate dosage, or after the 
cortisone was discontinued, the asthmatic symptoms returned. After therapy 
was stopped the symptoms had a tendency to return more quickly than after 
intramuscular cortisone. The relief was much greater than that previously 
obtained with hyposensitization or with any other medication. 











SUMMARY 


1. Three patients received cortisone acetate tablets orally for severe, 
chronic, intractable bronchial asthma. 

2. Each patient experienced prompt relief from symptoms of bronchial 
asthma which had been continuously present, in the first patient for three 
months; in the second, for two months; and in the third, for six months. 

3. With proper dosage, symptomatic relief was confined to the period dur- 














ua ing which oral cortisone was administered. 
4. Exeept for an initial gain in weight and also an initial decrease in uri- 
nary output in one patient, there were no hormonal or other side effects. 


REFERENCES 


1. Randolf, T. G., and Rollins, J. P.: Effect of Cortisone on Bronchial Asthma, J. ALLERGY 
21: 288, 1950. 

2. Carryer, H. M., Koelsche, G. A., Prickman, L. E., Maytum, C. K., Lake, C. F., and Wil- 
liams, H. L.: The Effect of Cortisone on Bronchial Asthma and Hay Fever Occur- 
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ALLERGY AS A FACTOR IN CHILDHOOD SINOBRONCHITIS* 


WALTER C. Price, M.D., AND Irwin A. Sotow, M.D., Pirrspureu, Pa. 


HE relationship of sinus disease to chest disease in children has been recog- 

nized by both pediatricians and laryngologists.’'?}* More recently it has 
been postulated that sinobronchitis is a complicating factor in childhood 
asthma.*> Further elaboration upon the relationship of sinobronchial infection 
to the allergic disorders of infaney and childhood has prompted the writing 
of this paper. 

We have recently reported® on the prevalence of sinobronchitis among 384 
patients admitted to the Children’s Hospital of Pittsburgh between Sept. 1, 
1946, and Sept. 1, 1949, whose symptoms of chronic respiratory infection were 
of such a nature that roentgen studies of sinuses and lungs were made. It was 
noted in surveying a control group of 26 patients with no respiratory symptoms 
roentgen evidence of sinobronchial disease was present in only two (7.7 per cent) 
whereas of 331 patients suffering with chronic respiratory symptoms 37.4 per 
cent had demonstrable sinobronchitis. 

From among this latter group were separated the records of 62 patients, 
who had been fully evaluated in the hospital allergy clinic, and in whom the 
admitting physician had found a family or patient history of acute or chronic 
allergy manifest specifically as urticaria, asthma, hay fever, eczema, tracheo- 
bronchitis, or food sensitivity characterized by angioneurotiec edema or gastro- 
intestinal disturbance. The clinic records, consisting of detailed patient and 
family histories, skin testing, and follow-up observations, were combined with 
the hospital records to provide a basis for review of allergic factors complicating 
sinobronchitis. 

Extent of Sinobronchial Involvement.—All 62 patients were studied roent- 
genographically during their hospitalization for evidence of sinobronchial dis- 
ease. Three arbitrary divisions of degree of respiratory tract involvement based 
upon these studies were made. The first group, designated as slight, showed 
minimal thickening of the sinus membrane with faint over-all changes in sinus 
density, associated with prominent hilar nodes or faint increases in pulmonary 
markings. The second group, as illustrated in Fig. 1, showed moderate involve- 
ment; roentgen examination disclosed definite membrane swelling and sinus 
opacity, together with accentuation of bronchovesicular markings. The third 
group, those with the advanced sinobronchial disease illustrated in Fig. 2, showed 
unequivocal opacity of the sinuses (in some cases there was also demonstrable 
cystic or polypoid change) together with bronchopneumonie infiltrations or 
lobar consolidation.” § 

Table I records the sex, age, and extent of sinobronchial involvement among 
these children. In slightly more than one-half of the patients examined, there 
was noted sinobronechial disease of varying degree; one-fourth of the children 





_*From the Department of -Pediatrics, University of Pittsburgh and the Children’s Hospital 
of Pittsburgh, Pittsburgh, Pa. 
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children is apparent.” 








A. 


2.—Advanced sinobronchitis. (Age of patient, b . : 
changes include accentuated basilar bronchial markings and scattered areas of infiltration. 


in the chest, present singly or in combination, were as follows: 


Increased size of hilar glands 
Acecentuation of bronchial markings 
Consolidation or infiltration 

Basal emphysema 

Pleural thickening 

Effusion (interlobar) 


(Age of patient, 3% years.) 


CHILDHOOD SINOBRONCHITIS 


so affected were under 3 years of age, and two-thirds were less than 5 years of 
Thus, the relatively high incidence of sinobronchitis among the younger 


Sinuses with hyperplastic lining 
membrane. Prominent hilar lymphadenopathy and accentuation of bronchovesicular markings. 


Sinuses opaque. 


The specific radiographic changes in 32 children who had abnormal findings 


17 patients 
15 patients 


8 patients 
2 patients 
1 patient 
1 patient 
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The most consistent change seen on roentgen films was increased prominence 
of the hilar glands (occurring bilaterally in 9 patients). This condition was 
associated with accentuation of bronchial markings in 12 of the 32 patients.’° 
It has been demonstrated by Farrell that similar chronic infection of the bron- 
chioles is the precursor of bronchiectasis in the young adult." 


TABLE I. SEX, AGE, AND EXTENT OF SINOBRONCHIAL INVOLVEMENT (62 PATIENTS) 








AGE IN YEARS 








INVOLVEMENT | MALE | FEMALE 








UNDER3 | 3705 | 6T08 | 97011 | 127015 
None 19 11 6 5 9 if 3 
Slight 2 4 2 1 2 1 - 
Moderate 8 8 4 5 4 2 ] 
Advanced 6 4 3 4 2 ] . 
Totals oo 27 Ld 15 7 1] 4 











Skin Testing.—The 62 patients were all skin-tested by intradermal tech- 
nique in the allergy clinic. Routine preliminary antigens included standard 
extracts of dust, milk, wheat, egg, orange, ragweed, and timothy. In 61 per 
cent of patients one or more significantly positive skin tests (a 2 plus wheal or 
larger) were obtained. These results are summarized in Table IT. 











TABLE II. SKIN TESTING (62 PATIENTS) 























ALLERGEN | 2 PLUS 3 PLUS 





A. Unequivocal Positives (Preliminary Group): 37 Patients 

Dust ys 11 4 
Milk 22 f il 
Wheat 7 3 - 
Ragweed 9 2 l 
Egg 5 2 - 
Chocolate 6 1 

Orange 6 - - 
Timothy 3 - a 
Beef 3 - - 
Wool 2 i - 


B. Negative or Mildly Positive: 25 Patients 





Presenting Complaints and Duration of Symptoms.—Among the 37 children 
with positive skin reactions, the most common presenting complaints were chronic 
cough and asthmatie wheezing. Table III correlates, in the order of frequency, 
those complaints noted at the time the patient was hospitalized and their rela- 
tionship to the duration of symptoms. 
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TABLE III. PRESENTING COMPLAINTS AND DURATION OF SYMPTOMS IN 37 PATIENTS 
WITH POSITIVE SKIN TESTS 




















9 
WEEKS MONTHS | YEARS 
OR | | | | | 5 OR 
COMPLAINTS LESS ] 2. | se 6 | 12 1T02 | 37T04 | MORE | TOTALS 4 

Cough 2 3 1 3 4 2 5 6 5 31 . 
Asthma or wheezing 4 1 2 3 = = 2 4 3 19 es 
Recurrent head colds - - 1 I 4 3 6 1 - 16 
Low grade fever - 2 = 5 1 2 2 1 ] 14 
Headache - - 1 1 3 1 1 2 2 11 
Postnasal drip - 2 - - -~ - 1 2 ] 6 
Rhinorrhea - ~ 1 - - 1 - 1 1 4 
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This group included a significant number of patients (66 per cent) whose 
symptoms were of 6 months’ or more duration. The chronicity of these com- 
plaints is especially noteworthy when compared to a similar study of the symp- 
tom duration of the parent group of 331 patients, mentioned previously, admitted 
with complaints attributable to chronie respiratory tract infection, where the 
incidence of such chronic svmptomology was 31 per cent. These findings give 
rise to speculation that in the allergie child, bronchial asthma manifest as chronic 
cough and wheezing may oftentimes be precipitated by pre-existent sinobronchial 
infeetion, or may indeed have its origin with the same initial bacterial insult 
to the respiratory tract.'? 

Family History of Allergy—In the following list, we have arbitrarily 
classified the familial allergenic factors within the group of 62 children. Where 
there was recorded in both parents or in a sibling of the patient a history of 
eczema, asthma, hay fever, or urticaria, the family factor was said to be ‘‘strongly 
positive. Among patients with a definite history of familial allergy limited, 
however, to one parent or to other relatives, the factor was determined as “‘ posi- 
tive.’’ Those patients from whom there were elicited a vague history or a denial 
‘*negative.’’ Genetic allergic factors may 
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of familial allergy were classified as 
then be summarized as: 


Strongly positive 21 patients 
Positive 12 patients 
Negative 25 patients 
Not known 4 patients 


Although one-half of the patients were included in the positive groups, no 
direct correlation between genetic allergie factors and the extent of sinobronchial 
disease could be determined from statistical computations. 

Laboratory Studies —Tabulation of hematologic findings in the 62 patients, 
with special regard for total and differential white blood counts, showed no 
consistent pattern. EKosinophilia of more than 2 per cenit was present in smears 
of the peripheral blood in only 8 patients (13 per cent). 

We were especially interested in determining the incidence of significant 
eosinophilia present in smears prepared from aspirations of the posterior pharyn- 
geal secretions.'!® In repeated efforts to demonstrate positive smears in those 
patients presenting strong clinical evidence of respiratory tract allergy, we 
developed a simple mechanical aspirator which is described in detail elsewhere."* 
This apparatus was emploved to obtain for cytologic examination the naso- 
pharyngeal secretions of 26 of the children included in this study. At least one 
cosinophile-positive smear was obtained from the nasopharynx of 22 patients, 
an incidence of 84 per cent nasal eosinophilia in this small group. Sueh a 
figure compares favorably with studies from other clinics, and suggests the 
value of this laboratory procedure as a diagnostie aid.'® 


DISCUSSION 


It is interesting to note that sinobronchial changes were consistently more 
prevalent and widespread among those children showing positive skin tests than 











8 THE JOURNAL OF ALLERGY 


among the negative skin test group. Thus, among allergie children with chronic 
respiratory complaints, sinobronehial involvement was evident in 63 per cent 
of patients showing positive skin tests, but was present in only 28 per cent of 
patients having negative skin tests. 

_ We were impressed by the relatively high incidence of what might be called 
‘‘an apparent ready susceptibility to lower respiratory tract infection’’ among 
the children with positive skin tests. Thus, we noted in those patients with 
positive family history and positive skin tests who showed, in addition, clinical 
manifestations of allergy, 73 per cent had had previously, or were admitted with, 
a pneumonitis. Among children with similar chronie respiratory symptoms 
and positive skin reactions in whom there was no history of familial allergy, 
56 per cent had had acute pulmonary infections. Comparably, the incidence 
of pneumonia among the group of 331 patients was computed to be 14 per cent, 
and among the hospital admissions to the medical service it was 11 per cent. 

Another finding of statistical interest was the great number of tonsillo- 
adenoidectomies which had been performed on children who were noted to have 
an allergic diathesis (i.e., history of family allergy and/or positive skin testing 
response) ; this operation apparently afforded these children little relief of their 
respiratory complaints. The incidence of tonsillo-adenoidectomies in those 37 
children with positive skin tests was 48 per cent, whereas among the 25 children 
with negative skin tests it was 23 per cent. Among pediatric patients admitted 
to the medical service, we have determined the operative incidence to be 13 
per cent. This comparison may infer that chronie hyperplasti¢ sinal and nasal 
disease provokes operative intervention which all too often, in the light of sub- 
sequent persisting svmptoms, proves unsatisfactory to both patient and physician. 
On the other hand, Clifford, Neuhauser, and Ferguson'® believe that the post- 
operative regeneration of hypertrophic adenoid tissue may he held largely 
accountable for perpetuation of the sinobronchial infection. 

The greater prevalence of sinobronchitis in younger children, and especially 
the frequent occurrence of ‘‘advanced’’ sinobronchial disease in this age group. 
is most interesting. The etiology of this trend remains obscure and all attempts 
to explain the condition on a basis of sex distribution, seasonal incidence, or 
varying contagious diseases among these small children have been redundant 
when analyzed statistically. 


SUMMARY AND CONCLUSIONS 


From among a group of 331 children hospitalized with symptoms of chronic 
respiratory disease, the complete records of 62 allergic patients were available 
for statistical review. Tabulations of the prevalence and degree of sinobronchitis 
were correlated with allergic factors in this selected patient group, and the 
following observations were made: 

1. In 64 per cent of allergic children 5 vears of age or under, hospitalized 
for echronie respiratory disease, there was demonstrated roentgenographie 
evidence of sinobronehial disease. 
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2. Sinobronchitis was noted in 57 per cent of the allergie children who 
had positive skin test reactions. 

3. Where there was present a familial factor of allergy together with posi- 
tive skin test reactions, a pattern of ready susceptibility to lower respiratory 
tract infection seemed evident. 

4. The laboratory procedure of examining smears of the posterior pharyn- 
veal secretions for eosinophilie cells (indicative of an allergic response) proved 
84 per cent accurate in clinical trial among 26 pediatric patients included in 
this study. | 


The authors are indebted to Dr. E. M. Kent of the Department of Surgery, to Dr. R. E. 
Jordan of the Department of Otolaryngology, and to Dr. P. K. Stolz of the Department of 
Radiology for their valuable suggestions, many of which have aided in the revision of this 
manuscript. 
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THE HOSPITALIZATION OF THE ASTHMATIC PATIENT*t 


A SurRveEY or 434 Cases or BRONCHIAL ASTHMA ADMITTED TO THE MEDICAL AND 
PEDIATRIC SERVICES OF THE NEw York Hosprtrau From 1933 To 1948 


Horace 8. BALpwin, M.D., Paut F. peGara, M.D., aNnp 
AARON D. SpretMAN, M.D., New York, N. Y. 


URING the past 15 years 434 patients have been admitted to the New York 

Hospital with a primary diagnosis of bronchial asthma. This series in- 
cludes 325 patients admitted to the Adult Medical Service and 109 admitted 
to the Pediatrie Division. A study of these eases is the object of this presenta- 
tion and includes distribution by age, sex, and occupation, seasonal incidence 
of admission, duration of hospital stay, readmissions, etiological factors inelud- 
ing sensitivity, infectious and psychosomatic factors, a compilation of structural 
changes especially involving the lungs and heart, mortality, therapeutic measures 
employed, and, finally, reeommendations for hospital management of the bron- 
chial asthmatic patient as indicated from a study of this series. 

The distribution of cases by sex and age and the mortality is presented 
in Table I. 

Of 434 patients 181 (41 per cent) were males, and 253 (59 per cent) were 
females. Six patients died, of whom 4 were males and 2 females. One hundred 
nine patients were 14 years of age or under and in the Pediatrie Division. 
The largest number of cases was found in the age groups in the 2 decades 30 to 
40 and 40 to 50. All deaths occurred in the age group 30 to 70, 3 out of 6 
occurring ir the group of 50 to 60 vears. The mortality was 1.4 per cent for 
the whole group of 434 patients and 1.8 per cent for the 325 adult patients. 

OCCUPATION 

In Table IT the occupational incidence is presented. It naturally included 
only the adult group. 

The occupational incidence is typical of the urban population upon which 
the New York Hospital draws its patients and does not indicate any particular 
preponderance of occupations high in sensitivity factors. Ilousewives outnum- 
bered all other occupations, while clerical workers were second. 


SEASON OF ADMISSION 


The fewest admissions (21 per cent) occurred during the period January 
through March, and the greatest number (28 per cent) from July through 
September. April through June provided 24 per cent, October through Decem- 
ber 27 per cent. It would seem that air-borne pollens were an important factor 
in bringing about attacks of asthma requiring hospitalization since most patients 
were admitted in the summer and fall. This observation is somewhat different 


*From the Departments of Medicine and Pediatrics, New York Hospital-Cornell 
University Medical Center. 

+Presented at the Sixth Annual Meeting of the American Academy of Allergy, Los 
Angeles, Calif., March 6, 1950. 
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TABLE I. INCIDENCE BY AGE AND SEX AND MORTALITY 




















| | | | TOTAL TOTAL 
AGE (YEARS ) MALE | DIED | FEMALE DIED | CASES DEATHS 
sia 1 or less 4 | | 6 ] 10 
1-3 | 1 | 19 | 30 
3-6 15 | 11 | 26 
6-14 | 25 | | 18 43 
14-20 | 8 | | 8 | 16 
20-30 | 18 38 56 
30-40 | 22 | 1 | 53 75 1 
40-50 | 3 | 45 | 76 
50-60 | 30 | 2 | 33 | 1 63 3 
60-70 | 13 1 | 19 1 32 2 
70-80 4 | 3 7 | 
Totals | 18] | 4 | 253 | 2 434 | «6 
(41%) | (59%) | | (1.4%) 


from the experience of Rowe and Rowe,’ who noticed a seasonal prevalence dur- 
ing the fall, winter, and spring among 173 patients over 55 years of age suffer- 
ing from bronchial asthma. 


TABLE II. OcCUPATIONAL INCIDENCE 














Housewives 124 Laboratory technicians 2 
Clerical workers 76 Stablemen 2 
No occupation 20 Barber I 
Laborers 19 Bartender l 
Students 14 Druggist 1 
Chauffeurs 8 Florist l 
Domestics 7 Fish monger 1 
Meehanies 7 Furrier 1 
Teachers 7 Farmer 1 
Physicians 5 Fireman 1 
Cooks 4 Gardener 1 
Postal clerks 4 Printer 1 
Painters 4 Photographer 1 
Chemists a Seaman 1 
Nurses 3 Subway conductor 1 
Dressmakers 2 Veterinarian 1 


| 
| 
| 





| 


DURATION OF HOSPITAL STAY 


The duration of hospital stay has been ealeulated on first admissions and 
is given in Table ITI. 


TABLE IIT. DURATION OF HosprrAL STAY ON First ADMISSION 


| DAYS 











GROUP 15 +#=|  #«+610 #+| ~ «+$11-15 | 4216-20 | 210RMORE 
Pediatrie 20 - sg 29> 4: 11 
Adult 26 80 74 53 92 
Total ‘46 — 12° 103 70 10—C~C:~:*‘ 
Per cent 10 26 24 16 24 


READMISSIONS 


Analysis of the readmissions of patients in this series showed that the im- 
pression that asthmatic patients havine once been admitted to the hospital will 
return frequently is not correct. Out of a total of 434 patients admitted to the 
hospital, 315 (72 per cent) were never readmitted for asthma, 71 (16 per cent) 
had only 1 readmission, and only 16 (4 per cent) had 4 or more readmissions. 
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ETIOLOGICAL FACTORS 
In a study of the etiological factors it was arbitrarily decided to analyze 
the cases according to sensitivity, infections in the upper respiratory tract, and 
psychosomatic history. 
In regard to sensitivities most of the cases were well studied and for the 
most part were studied by intradermal testing. The results are presented in 
Table IV. 


TABLE IV 

















SENSITIVITIES | PEDIATRIC CASES | ADULT CASES | TOTAL 
Sensitive 85 193 278 
Pollen 48 112 160 
Dust 34 86 120 
Other inhalants 61 121 182 
Foods 56 61 117 
Negative to all tests 5 100 105 
No tests performed 19 32 51 





In 85 patients (77 per cent) out of 109 under 14 years of age definite 
sensitivities were found by intradermal testing. Of these, 48 showed definite 
sensitivity to pollens, 34 to house dust, 61 to inhalants other than pollens and 
dust, and 56 to foods. Only 5 out of the 90 cases tested showed negative tests. 

In 193 patients (60 per cent) out of 325 over 14 years of age definite sensi- 
tivities were found by intradermal testing. In 112 of these patients definite 
sensitivity to pollens was found, in 86 to house dust, in 121 to inhalants other 
than pollens, and in 61 to foods. Altogether, 293 out of 325 patients were 
tested. Of these, 193 (66 per cent) gave positive tests and 100 (34 per cent) 
showed negative tests. 

Out of 484 patients, 383 were tested by the intradermal method to a variety 
of pollens, inhalants, house dust, and foods. Of these 383 patients 278 (70 per 
cent) were skin-test positive. Of these, 160 showed sensitivity to pollens, 120 
to house dust, 182 to inhalants other than pollens and dust, and 117 to foods. 
Comparing the adult and pediatric groups, in 193 cases (66 per cent) of 293 
adults tested sensitivities were shown, whereas in the pediatrie group 85 (94 
per cent) out of 90 cases showed sensitivities. Thus, 34 per cent of the adults 
tested were negative to all tests, whereas only 6 per cent of the pediatric group 
were in this category. In the adult group pollen sensitivity was found to repre- 
sent 30 per cent of all positive tests, in the pediatric group 24 per cent. Reac- 
tivity to foods by skin tests was found to comprise 16 per cent of the positive 
tests among adults, 28 per cent in the pediatric group* ; house dust 22 per cent 
in adults, 18 per cent in pediatrics; other inhalants 32 per cent in adults, 31 
per cent in pediatrics. 


INFECTIOUS FACTORS 


Analysis of infectious factors involving the upper respiratory tract may 
be done following a pattern similar to that for analysis of the sensitivity factors. 


*In the experience of Hill? food sensitivity, although always a possibility in asthmatic 
children, is of relatively little importance as compared with allergy to pollen and other inhalants. 
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Pediatric Cases.—Of the 109 patients hospitalized in the pediatrie division 
26 had a special nose and throat examination. No evidence of infection was 
found in 10 of them. Of the remaining 16. infected adenoids or tonsils were 
noted in 7, infected sinuses in 11, and lavage of 1 or both antra was advised in 
4, Roentgenograms of the sinuses were taken in 63 of the 109 cases. No evi- 
dence of sinusitis by x-rays was found in 20 of them. 

Adult Cases —Of the 325 patients admitted te the Adult Service, 246 had 
special nose and throat examinations. No evidence of pathology was found in 
42 of them. Of the remaining 204 antral lavage was recommended in 106, sub- 
mucous resection in 25, polypectomy in 29, antrotomy in 22, Caldwell-Lue 
operation in 33. tonsillectomy in 12, ethmoidectomy in 3, and local treatment in 
7. Roentgenograms of the sinuses were taken in 278 cases and of these no 
roentgenographie evidence of pathology was found in 94. 


PSYCHOSOMATIC. FACTORS 


In the aduit series 100 patients were selected for a psychiatric interview* 
because of some feature of the history or attitude of the patient which indicated 
some possibility of psychosomatic factors being important. In this group were 
61 women and 39 men. Of these 100, 21 were found to be normal. Of the 79 
patients found to be abnormal, 49 were women and 30 were men. The abnor- 
mal cases were divided into 2 groups: (1) The psychoneuroties, comprising Gases 
with anxiety state, insecurity, sensitiveness and immaturity, and psychoneuroses; 
these amounted to 65, with 24 men and 41 women. (2) The psychoties, compris- 
ing patients with definite psvchoses and depression; in this group there were 14. 
with 3 men and 11 women. 

Among the psychoneuroties, 40 cases were associated with an anxiety state, 
6 with sensitiveness and immaturity, 4 with insecurity, and 15 with other psy- 
choneuroses. Among the psychoties, 6 were listed as having definite depressions, 
and there were 8 with psychoses which could be divided into: melancholia, 1; 
schizophrenia, 2. schizoid, 1; cerebral av‘eriose!erasis, 1; major psychoses, 1; 
psychopathie personality, 1; and senile psychosis, 1. 

In the pediatri¢e group the number of cases studied for psychosomatic factors 
was too small to permit an evaluation. 


STRUCTURAL 






CHANG... 


In the pediatric group evidence of structural changes in the lungs ean best 
be shown in this series through analysis of the chest x-rays. Of the total group 
of 109 eases chest x-rays were made in 90, of which 30 were reported negative. 
Of the remaining 60, pulmonary emphysema was found in 19, increased bron- 
chovascular marking in 14, interstitial pneumonitis in 13, mediastinal emphy- 
sema in 1, pneumonia in 11, chronic bronchitis in 4, bronchiectasis in 3, pul- 
monary atelectasis in 3, pulmonary fibrosis in 2, and pulmonary congestion in 1. 
It is also interesting to note that the diagnosis of old healed tubereulosis was 
made in 5, 











*These interviews were given either by a qualified psychiatrist or by a member of 
Medicine A (Psychosomatic) Clinic. 
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TABLE Y. 























= 2 ~ : a a wos — ——— S| ADUL' 
| | | DURATION | | a Ls 
| | | AGE OF | OF HOSPITAL | DATE OF SENSITIVI- , i 
NAME | SEX | AGE | ONSET | ASTHMA | STAY | DEATH _TIES _| NASAL INFECTION 
M. R. M 38 3 35 yr. 12 hr. 10/23/38 Pollens, Purulent ‘pan — 
epidermals sinusitis f Puim 
pull 
, . losii 
HS. M 54 46 8 yr. 2 days 4/28/39 No tests Not studied 
| Duode 
mor 
M. R. F 54 34 20 yr. 20 days 6/ 3/39 Pollens, Sinusitis y 
dust Brone 
sem 
ona 
ame 
Ais’. M 51 40 11 yr. 37 days 5/ 9/38 None Chronic sinusitis: 7 
nasal polyps Brone 
j sem 
arte 
D. Kk. M 64 58 6 yr. 16 days 11/16/48 No tests Not studied r= 
; | Deliri 
, 
A.C, F 64 39 25 yr. 26 hr. 7/18/46 None Chronic sinusitis; i iii 
, na - rone 
— S$ = goes i ~ —_____—_—_—_—_—__—__—___—_______ § 
A ——— 
In the adult group chest roentgenograms were made in 292 eases of the 325, 4 
in which there were 84 negative reports. Of the remaining 208, pulmonary f 
emphysema was found in 115, peribronchial infection in 34, pulmonary fibrosis F 
in 22, bronchiectasis in 18, enlarged hilar nodes in 8, lymphosarcoma in 1, rib ; 
fractures in 2, and Boeck’s sarcoid in 1. " 
: 
CARDIAC STATUS i 


The pediatric group was remarkably free of demonstrable cardiae or cireu- 
latory changes. One case of enlarged heart, 3 cases of congenital heart disease, 
and 2 cases of rheumatic cardiac valvular disease were noted. 

In the adult group heart disease coexistent with the bronchial asthma was 
noted in 71 cases out of 325. Of this group, hypertensive cardiac disease was 
found in 30, arterioselerotic heart disease in 13, coronary disease in 19, and 
cor pulmonale in 4. Five cases of rheumatic heart were found in this series. 
One case of periarteritis nodosa was diagnosed and verified at autopsy. There 
were 17 of these patients with definite heart failure. 

Klectrocardiograms were taken in 89 cases. Of these, right axis deviation 
was found in 41, left axis deviation in 11, and evidence of myocardial change in 
37. 


i 


SE ge eet a nn 
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MORTALITY 


Of the 434 patients admitted to the hospital with the primary diagnosis of 
bronchial asthma 6 died. Table V presents the important features of these eases. 
It will be noted that of the 6 patients 4 were males. The average age of 
death was 54, and the average age of onset of asthma was 36, but if the 1 patient 
whose asthma started at 3 years of age were eliminated the average age of onset 
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ApULT MORTALITY 








AUTOPSY TREATMENT 








COMPLICATIONS 


Puimonary emphysema; cor None 


Oxygen tent, epinephrine s.c., aminophyllin 


pulmonale ; healed tubereu- i.v., digitalis, sodium phenobarbital, 


losis: bronchopneumonia phlebotomy 


Duodenal ulcer; bronchopneu- None 


Epinephrine sulphate, syrup of hydriodie 
acid, aminophyllin i.v., paraldehyde 20 


monia 
e.c. by rectum; patient fell asleep, 5 
hours later respiration suddenly ceased. 
Bronchopneumonia ; emphy- Bronchopneumonia, right lower Oxvgen tent, sodium phenobarbital, mor- 
sema; bronchiectasis; cor- lobe; bronchiectasis slight ; phine sulfate 0.008 Gm., potassium io- 
onary sclerosis; patent for- emphysema advanced; arter-  dide, epinephrine, aminophyllin i.m. 
amen ovale iosclerosis of aorta; patent 
foramen ovale; cholelithiasis 
Bronchopneumonia ; emphy- Periarteritis nodosa Oxygen tent, antibiotics, aminophyllin, 
sema; duodenal ulcer; peri- epinephrine, potassium iodide 


arteritis nodes». 


Delirium Entire bronchial tree ob- Oxygen by mask, aminophyllin 


i.m., paral- 


structed by tenacious mucus; dehyde, phenobarbital, small doses of 


brain changes due to anoxia ether and oil by rectum 


Bronchopneumonia; coronary None Oxygen by mask and tent, penicillin, 
thrombosis; emphysema aminophyllin i.v., epinephrine 1:1990 


s.¢c., digitalis. 


for the other 5 would be 43. The average duration of asthma was 17 


years. 


The duration of hospital stay varied from 12 hours to 37 days. Sensitivity to 
inhalants had been demonstrated in 2 cases. In 2 eases tests indicated no sensi- 
tivities. In 2 no tests had been done. Nasal infection consisting of chronic 


hyperplastic sinusitis was present in 4 cases. In the other 2 no studies 


ot the 


nasal cavities for infection by either x-ray or special nose and throat examination 
had been done. Among the complications, bronchopneumonia was found in 4, 
duodenal ulcer in 2, coronary thrombosis in 1, periarteritis nodosa in 1, chronic 


emphysema in 3, and cor pulmonale in 1. 
Autopsies were performed in 3 of the 6 cases. In 1 case periarteritis 


nodosa 


explained the cause of death and symptoms. In the other 2 cases autopsy indi- 
cated plugging of the entire bronchial tree with tenacious mucus and cerebral 
degeneration due to anoxia in 1, and bronchopneumonia, pulmonary emphysema, 


and arteriosclerosis in the other. 


Treatment in these fatal cases varied according to the year of admission 
and the individual therapeusis of the physician in charge. Oxygen by tent 
was used in 3, by mask in 2. Antibieties in the form of penicillin were used in 
2 cases. Three patients admitted in the early days of sulfonamide therapy 


received none, although bronchopneumonie infection was present in all 3. 


Seda- 


tion varied in all cases and in only 1 ease was there any possible indication that 
it contributed to the death of the patient. This patient, A. S., died 5 hours after 


receiving 20 ¢.c. of paraldehyde by rectum, the medication resulting in 


a deep 


sleep from which the patient never awakened. One patient received morphine 
sulfate 0.008 (im. 24 hours before death, but there seemed no connection be- 
tween it and the subsequent death attributed to bronchopneumonia. Bronchos- 
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copy was not used in any of these cases and it would appear that it might have 
been effective only in patient D. K., who died of anoxia with widespread plue- 
ging of the bronchial tree. Even in this case, however, there remains consider- 
able doubt in our minds that bronchoscopy would have been effective since the 
plugging of the bronchi was so universal. 

There was a mortality of 1.8 per cent in the 325 adult cases admitted with 
bronchial asthma. The causes of the six deaths were bronechopneumonia in 3 
cases, associated in 2 cases with pulmonary emphysema, and 1 case with paralde- 
hyde narcosis; coronary thrombosis with bronchopneumonia in 1; periarteritis 
nodosa in 1; and anoxia due to widespread plugging of the entire bronchial 
tree in 1. This latter condition was more often the cause of deaths in the series 
reported by Rackemann.* 


SUMMARY OF THERAPEUTIC MEASURES EMPLOYED 


In the experience of Waldbott,t bronchoscopic lavage is an important proce- 
dure in the saving of lives and the breaking up of extremely chroni¢ asthma. 
It was used only 7 times in the 325 adult cases and once in 109 pediatric cases. 
Among the adult cases it was used 6 times as a diagnostic procedure to determine 
extent of bronchiectasis, possibility of cancer or bronchotracheal stenosis. In 
only 1 case was bronchoscopy used for therapy; this was in a patient with 
intractable asthma and from whom a large mucous plug was removed from the 
right main bronchus with some relief of symptoms. In 1 pediatric patient bron- 
choseopy was used in a 12-vear-old child with asthma complicated by diphtheria 
with subglottic edema. In this case tracheotomy was necessary and had to be 
followed by bronchoscopy to remove thick mucopurulent discharge from the 
lower trachea. 

Oxygen therapy was used in at least 50 cases. Our definite impression is 
that oxygen should be given by tent and in some milder cases by nasal catheter. 
The use of masks of any form has in our experience been ineffective and definite- 
ly harmful in some cases by preventing adequate expectoration and intake of 
fluid by mouth, and contributing enormously to the fatigue and nervous irrita- 
bility of the patient. Helium with 20 to 30 per cent oxygen has been used in 
about 15 cases. Our impression is that in the acute cases it was not as effective 
as oxygen by tent. . 

In this series the sulfonamides were used in 46 and penicillin in 30 eases. 
Many were admitted to the hospital prior to the use of this class of drugs. 

From this series we are convineed that the administration of large amounts 
of fluid by mouth and, if necessary, by intravenous injection, constitutes one of 
the greatest means toward promoting expectoration and maintaining the patient 
in status asthmaticus in proper water balance and hydrogen ion concentration. 
This is in agreement with a recent observation of Sheldon® and Piness.* The 
recommendations of the latter author for the management of patients in status 
asthmaticus are in line with our experiences. Along with adequate fluids the 
use of iodides is of the greatest importance in aiding expectoration and thus 
minimizing the seriousness of bronchial plugging. Aminophyllin by vein and by 
rectum was extremely valuable in promoting relief of bronchial spasm and in 
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reducing the amount of epinephrine necessary. So far as epinephrine is con- 
cerned it was the drug used most consistently in all cases. Most frequently it 
was given subcutaneously and, next, intramuscularly in oil. Given by intrave- 
nous infusions with 5 per cent glucose and normal saline solution with or without 
aminophyllin it was very valuable in helping to relieve long paroxysms of 
asthmatic dyspnea, and, at the same time, the fluids helped prevent dehydration. 
Epinephrine by inhalation was used seldom in this series. As a matter of fact, 
we are of the impression that a number of patients in this series went into severe 
status because of the too frequent use of epinephrine by inhalation before 
hospitalization and one of the most important therapeutic considerations con- 
sisted in weaning the patient away from his reliance on the inhalational form 
of epinephrine for symptomatic relief. 

So far as sedatives are concerned it is to be noted that morphine was used 
in only 4 cases of this series. By far the greatest reliance was on the use of the 
barbiturates and it appears to us that the use hypodermiecally in doses of 0.13 
(im. of sodium phenobarbital every 4 hours when necessary was the least harm- 
ful and vet most effective method of securing sedation in the usual case of status 
asthmatieus. Demerol in 50 mg. doses by hypodermic injection and repeated as 
necessary was often very useful. In several cases 90 ¢.c. of ether and 90 ¢.c. of 
mineral oil by reetum seemed the most important measure in aiding the patient 
to relax and to expectorate quantities of mucus. By inlialation it was used in 1 
case with no ill effect. It should be emphasized that in the cases where ether 
was used by rectum or inhalation the patie! was ii an oxygen tent and closely 


supervised by nursing ¢are. ' 
Finally, it should be emphasized that supp<ert of cardiae failure by appro- 


priate therapy was important in a number of eases and not the ieast important 
aspect of hospital care consisted in the reassirance to the patient that in the 
hospital he was surrounded by constant medical care. 


HOSPITAL MANAGEMENT OF THE BRONCHIAL ASTHMATIC PATIENT 


Hospital management of the bronchial asthmatie patient offers first of all the 
vpportunity for treatment. Second, it should offer an opportunity to study the 
patient and as a result of this study to obtain better methods of treating him 
following his period of hospitalization.* From a study of our series it is obvious 
that a high percentage of hospitalized asthmatic patients have definite sensitivi- 
ties determinable by skin testing. Out of the 109 pediatric cases 90 cases received 
a comprehensive series of skin tests. Of this group only 5 failed to show any 
positive tests and of the 90 eases tested 49 or over 50 per cent were positive 
to pollens. In the adult cases in 1938 cases out of 325 there were definite sensi- 
tivities by intradermal testing and in these 193 cases 112 showed definite sensi- 
tivity to pollens. 

From a study of this series there is also indicated a high incident of rhino- 
logical pathology. In the adult cases 246 out of a total of 325 had special rhino- 
logical examinations and only 42 showed no evidence of pathology. Again, in 





*These points were emphasized recently by Carryer, Prickman, Maytum, and Koelsche 
of the Mayo Clinic.’ 
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278 of the 325 who had roentgenograms of the sinuses only 94 showed no evi- 
dence of pathology. These figures would certainly indicate the importance of 
rhinologieal examination and careful skin testing. 

Another very important factor in many of those asthmatic patients was 
psychosomatic difficulty. This is indicated by the fact that out of the 325 adult 
cases 100 were singled out for special psychiatric study and of these only 21 were 
found to be normal. 

Hospitalization also affords an important opportunity to determine the 
extent of structural change in heart and lungs. With wider use of determining 
cardiorespiratory function it will become increasingly important to add these 
studies to the routine of the hospital stay of the bronchial asthmatic in an effort 
to get at the large over-all conception of his disease. 

From the therapeutic standpoint, hospitalization of the sick asthmatie 
patient offers an opportunity for removal from environment heavy in sensitivity 
factors, particularly of the inhalant variety. At the same time it aids the patient 
in reassurance and emotional stability through the relief of the fears and uncer- 
tainties which often bulk so large in the acute asthmatic patient who is desperate 
at the failure of his own means to obtain relief.* More important, however, 
it affords an opportunity for evaluation of acute respiratory infection and the 
use of the antibiotics, and it affords use of aminophyllin intravenously, inirave- 
nous infusions, and a variety of pharmacologic expedients when necessary. 
Proper use of oxygen and helium and bronchoscopy, too, are available for the 
treatment of anoxia and bronchial plugging. 

It is apparent that bronchial asthma is a complicated, many-sided illness 
which for proper hospital management requires diversified techniques including 
clinical allergy, rhinological diagnosis and treatment, an evaluation of the psy- 
chologie state of the patient, the diagnostic techniques of internal medicine to 
determine structural changes in heart and lungs, and a wide application of 
pharmacology and principles of therapy. 

We wish to acknowledge the assistance of Dr. Henry R. Eagle in reviewing a number of 
patients’ charts. 
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*These factors are also of great importance in the treatment of asthma in childhood 
(Glaser’). 
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ANTIHISTAMINIC PROPERTIES OF LOCAL ANESTHETICS AND 
ANESTHETIC PROPERTIES OF ANTIHISTAMINIC COMPOUNDS*t 


S. WALTER LANDAU, WILLIAM A. NELSON, AND LESLIE N. GAy, BALTIMORE, MD. 


HE investigations of two chemical compounds possessing antihistaminie and 

antianaphylactie properties which were conducted and published by Staub! 
in France in 1939 found immediate interest in this country and were followed 
in the same year by a study of the pharmacology of the first of the two substances, 
thymoxyethyldiethylamine (Code number 929F), by the American workers 
Rosenthal and Minard.2? Among other observations these authors noted abolish- 
ment of cutaneous pain by 929F administered parenterally or enterally. In- 
jected intracutaneously or applied locally to the denuded skin in 0.5 per cent 
concentration, 929F produced local anesthesia to the same extent as did 1 per cent 
Novoeain, but the anesthesia persisted longer under 929F. In dogs subeutaneous 
injections of the drug abolished pain response to pinching, pricking, or cutting 
and raised the threshold to a Harvard indueterium. Similar results were ob- 
tained in monkeys and guinea pig. The somatie sensory nerves showed no eleva- 
tion of their threshold. Burchell and Vareo,* in 1942, produced anesthesia in the 
human skin wheal with a 0.1 per cent solution of each of Staub’s compounds, 
929F and 1571F. Large doses (75 mg./ke.) given to dogs subeutaneously re- 
duced response to pain over the entire body surface, the anesthesia starting one- 
half hour after the injection and Jasting for 2 hours. Rosenthal, Minard, and 
Lambert,* in 1948, gave 30 to 50 mg./kg. of 929F subcutaneously, per rectum, or 
per os, and they observed an elevation of the cutaneous threshold in 80 per cent 
of the dogs. 

In the meantime, Halpern’ in France was investigating twenty-four com- 
pounds derived from 1571F. Two of these preparations proved to have marked 
antihistaminic potency. In the section on pharmacodynamic properties of these 
preparations, Halpern remarked briefly that the compounds of the series 2325RP 
possess an important local anesthetic activity. No further details were given in 
that paper. 

In the following years a large number of antihistaminie drugs have been 
developed and studied. Apparently all these compounds have a marked local 
anesthetic effect. No exception to this rule has come to our knowledge. The 
questions inevitably arose: Is there any correlation between anesthetie and anti- 
histaminie properties? Is the anesthetic activity involved in the antihistaminie 
and the antianaphylactie effects of these substances? 

It has been widely believed that anesthesia inhibits anaphylactic shock. 
Doerr® stated that this is true not only for general anesthesia but also for anes- 
theties injected intravenously. His only souree for this statement is a short 

*This investigation has been aided by grants from G. D. Searle & Co., The Houston 
Endowment Incorporated, and by private gifts. 

+From the Allergy Clinic of the Department of Medicine, Johns Hopkins Hospital, 
Baltimore, Md. 
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paper by Kopaezewski, Roffo, and Roffo.! These authors reported that they 
could inhibit anaphylactic shock by intravenous injection of 2.5 ¢.c¢. of an 
aqueous solution of ether, or 1.5 ¢.e. of a 1 per cent solution of chloroform, or 
0.25 ¢.c. of 2 per cent Stovaine given immediately before the shocking dose. In 
1947, Frommel, Favre, and Vallette* reported that they protected 5 of 12 guinea 
pigs against histamine aerosol for more than 3 hours with 40 mg./kg. Novoeain 
administered intraperitoneally. They also found protection provided by cocaine 
and pereaine (Nupereaine Hydrochloride). These three local anesthetics had 
similar effects in protecting against acetylcholine aerosol. Antihistaminie and 
antiacetylcholinie effects of these drugs were furthermore noted in the Dale 
bath on guinea pig gut. The authors concluded that local anesthetics are anti- 
cholinergie and antihistaminie in their action. Reduction of acetylcholine re- 
sponse in the Dale test was also noted by Feldberg and Lin,® when they added 
cocaine, procaine, or Nupereaine to the bath. Halpern'’ reported protection, 
measured bronchometrically, against the bronchoconstrictor effect of acetylcho- 
line and histamine by intravenous injection of Novocain. 

In contrast to these findings, using, however, different methods, Dreisbach 
and Chu,''! Loew, Kaiser, and Moore,'? and Mayer, Brousseau and Kisman™ 
failed to find a protective effect of procaine against histamine death, anaphylactic 
death, and Arthus phenomenon. Dreisbach and Chu!'! used 50 mg./kg. procaine, 
subeutaneously, 30 minutes prior to intravenous injection of histamine or the 
antigen. Loew and co-workers!” treated guinea pigs with 25 me./keg. procaine, 
intraperitoneally, 15 minutes before subjecting them to histamine inhalation. 
Mayer and c¢o-workers'* administered a 2 per cent procaine spray, followed by 
2 or 3 lethal doses of histamine. 

Clinically, procaine has been used successfully in the treatment of serum 
disease and urticaria,'*'® asthma," and penicillin reactions.'*: '® A reeent edi- 
torial?® states that ‘‘the antihistaminie effect of procaine makes it an effective 
therapeutic agent in status asthmaticus, in delayed serum sickness, and in other 
allergic phenomena. ”’ 

As to the significance of the anesthetic activity of the antihistaminie com- 
pounds, Halpern?! stated that their antihistaminic power is entirely independent 
of their anesthetic activity, because in his experiments on the rabbit cornea, 
using cocaine as standard, he found Neo-Antergan, a potent antihistaminie drug, 
to have very little anesthetic action. With a different technique Graham”? found 
that Neo-Antergan used intracutaneously in the guinea pig was 3.3 times as 
potent as procaine. Code, Keating, and Leavitt®* compared the flare-reducing 
activity of several antilistaminie compounds with their local anesthetic effect, 
and found that the order of anesthetic potency was the exact reverse of that 
noted for their flare-reducing action. These studies were carried out on the 
human skin. Reuse®* investigated four antihistaminic drugs in regard to their 
anesthetie effect on the frog’s lumbar plexus. He, likewise, concluded that the 
local anesthetic effect of antihistaminie drugs was unrelated to their action 
against histamine. With his technique, using Nupereaine as standard, he found 
Benadry] almost 5 times as potent as Neo-Antergan, a result that conflicts sharply 
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with those of Graham.?? But Reuse?* found also Phenergan (code number 
3977RP) only slightly more anesthetic than Benadryl, whereas Code and co- 
workers?* reported Benadryl, also Neo-Antergan and Pyribenzamine, distinetly 
less effective in their anesthetic action than Phenergan (Table 1). 


TABLE I. ANESTHETIC POTENCY OF ANTIHISTAMINIC COMPOUNDS 

















AUTHOR | “DRUGS [ METHOD 
Reuse24 Nupereaine 100.0 | Lumbar plexus of frog | 
3277 (Phenergan) 30.0 
Benadryl 26.0 
Neo-Antergan D9 
Antistine 3 
Halpern?! Cocaine ~ 100.0 | Cornea of rabbit 


5277 (Phenergan) 300.0 
Neo-Antergan very weak 
100.0 Human skin electric algesiom- 








Leavitt and Code25 =| Proeaine 
| 


Benadry] 250.0 eter 

Graham22 Procaine ~ 1,0 | Skin wheal of guinea pig 
Antistine 1.5 
Benadryl 2.5 
Neo-Antergan 3.0 

Dutta26 Procaine 1.0 | Skin wheal of guinea pig 
Antistine 2.5 
Benadryl 3.2 


It follows from this review that there exists wide disagreement regarding 
the influence of anesthetic drugs on histamine effects and anaphylactie phe- 
nomena as well as regarding the degree of anesthesia produced by the various 
antihistaminie substances. In an attempt to clarify some of the aspects of the 
problem, we (1) studied the effect of local anesthetics on some histamine and 
anaphylactic reactions, and (2) compared the anesthetic power of a number of 
antihistaminie compounds with that of a standard local anesthetic in animal 
and man. 


I. Action of Local Anesthetics on Histamine Effects and on Anaphylactic 
Phenomena 


A. Dale Test—Using the technique described previously (Landau and 
(Gay?"), we tested the effect of procaine on the histamine contraction of guinea 
pig gut in the Dale apparatus. A maximal contraction was produced with 10 
vamma histamine base in 100 ¢.c. Tyrode solution. Proeaine hydrochloride in 
varying amounts was added. It was found that one gamma per ¢.c. of procaine 
achieved approximately 50 per cent relaxation of the gut. Five to 10 gamma 
per ¢.c. was required to return the tracing to the base line in 1 minute. Stovaine 
(amyloeaine hydrochloride), a drug which was synthetized by Fourneau in 1906 
and is estimated to have about 75 per cent of the anesthetic effect of procaine 
(U. S. Dispensatory 194725), eave identical results. The effect of both anes- 
theties against acetyleholine-indueced contraction was of much lower order. Ap- 
proximately 100 gamma per ¢.e. of either of the drugs, or 10 times as much, 
was required to achieve complete relaxation of a contraction produced by 10 
gamma acetylcholine in 100 ¢.c. Tyrode solution. It is evident that about the 
same ratio exists between counteraction of histamine contraction and counter- 
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action of acetylcholine contraction by procaine or Stovaine as the ratio that 
has been observed by us and others when certain antihistaminice substances were 
found that about 10 times as much 
Benadryl! was required to counteract acetylcholine in the guinea pig gut as was 
required to counteract histamine. 
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tested. Loew, MacMillan, and Kaiser? 


It follows from these observations that in the Dale test procaine and Sto- 
vaine have a weak antiacetylcholinice effect and possess an antihistaminie effect 
about 0.01 of that of Benadryl (Landau and Gay**). This result is comparable 
to that of Dutta,*° who found that procaine exhibited 0.01 of the potency of 
Antistine when they were tested on the bronchioles. 

B. Histamine Intoxication and Anaphylactic Shock in Intact Guinea Pigs.— 
In view of the well-known fact that procaine is rapidly destroyed in the body and 
in view of the failures of Dreisbach and Chu"! and of Loew and co-workers’ 
with their methods, we adopted the technique used by Kopaezewski and co- 
workers.’ The anesthetic drug was injected into the jugular vein, and after 
waiting 1 or more minutes with the needle left in place, histamine or an antigen 
was injected. In most animals the injection of the anesthetic substance pro- 
duced toxic symptoms ranging from mild to severe. In controls, which received 
only the anesthetic drug in doses of 10 to 20 mg./ke., no animal died from the 
injection. However, when untied from the board the animals lay on their side 
in a state of stupor foliowed by characteristic clonic motions of the extremities 
which we termed bicycling motions. After one or more attacks of alternating 
stupor and clonic motions, the animals quickly and completely recovered. The 
more severe symptoms could be either prevented or delayed by injecting very 
slowly. Frequently, after termination of both injections the guinea pigs ex- 
hibited symptoms not typical of histamine shock or anaphylactic shock, but 
similar to those of the animals injected with the anesthetic only. 

In the histamine tests, there was administered 1 lethal dose, determined 
previously to be 0.5 mg/kg. histamine base (Landau and Gay,*! Landau, Marriot, 
and Gay*?). The rate of survival with this dose is at best 10 per cent. Doses of 
10 to 20 mg. procaine preceding the histamine injection failed to change this 
result. The animals died and autopsy showed the typical signs of histamine 


death (Table IT). 


TABLE II. EFFECT OF PROCAINE AND STOVAINE, INTRAVENOUSLY, ON ONE LETITAL DOSE OF 
HISTAMINE, INTRAVENOUSLY, IN GUINEA PIGS 








NUMBER OF | | PER CENT _ 
DOSE IN MG./KG. | ANIMALS DIED | SURVIVED SURVIVED 

Procaine | | | oes 

10 6 | 5 | 1 | 17 

15 2 3 | 0 0 

= 8 ee | ae | 0 
Stovaine [Em 

2.5 7 5 2 29 

5) 5 | 3 | 2 | 40 

10 | 10 Tig | D | 50 

15 13 o* 11 | 85 





*One delayed death, 
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In a series of guinea pigs not represented in the table, we reduced the dose 
of histamine to 0.4 mg./kg. histamine base. Of 18 controls, 12 died from this 
dose, a survival rate of 33.3 per cent. Procaine failed also to be effective against 
this sublethal dose of histamine. Of 8 animals injected with 20 mg./kg. pro- 
eaine and histamine, 5 died, a survival rate of 37.5 per cent. 

There was a striking difference in the effect when the animals received 
Stovaine, the same technique being used. Ten mg./kg. Stovaine protected 50 
per cent of the guinea pigs against the lethal dose of histamine, and 15 mg./kg. 
Stovaine protected 85 per cent of the guinea pigs (Table IT). 

In the anaphylaxis tests guinea pies were sensitized with 2 doses of 0.5 
e.c, sheep serum. The animals were challenged 3 weeks after the second dose. 
Out of 24 controls, 18 died in anaphylactic shock, a mortality of 75 per cent. 
Fifteen mg./kg. Stovaine administered immediately before the shocking dose 
gave no protection, for 5 of 6 animals died, 1 in delayed shock. However, when 
the dose of Stovaine was increased to 20 mg./ke., there was a definite change. 
The mortality was lowered to 58 per cent (Table III). More impressive than 
this difference in survival was the fact that 5 of the 7 animals which succumbed 
died in delayed shock. The lungs of these animals were only slightly inflated 
or not at all, a striking contrast to the usual picture in anaphylactic death. In- 
terestingly enough, the abdominal changes were as marked as those seen in 
acute fatal shock: the guts showed tremendous hyperemia, sometimes appearing 
black-blue, and the stomach was distended to an extreme degree. It was obvious 
that Stovaine in the dose of 20 mg./kg. interfered with the normal course of 
fatal anaphylaxis. However, the protective effect of the 20 mg./kg. dose against 
anaphylaxis was much inferior to the protective effect of the 15 mg./kg. dose 
against histamine. 


TABLE III. EFFrecr or STOVAINE, INTRAVENOUSLY, ON ANAPHYLACTIC SHOCK IN GUINEA PIGS 


“DOSE OF STOVAINE | | NUMBER OF 





PER CENT 


IN MG./KG. ANIMALS DIED SURVIVED SURVIVED 
5 0 (Controls) — 24 a = ia — | a 95 i 
“15 ae “6 | 5° a _ a 
-_. — — a zee 42 





*One in delayed shock. 
*Five in delayed shock. 


Il. Anesthetic Effect of Antthistaminic Compounds 


A wide variety of methods for determining the anesthetic potency of drugs 
have been used. In 1933, from a review of the literature dealing with the 
accuracy of quantitative tests for local anesthesia, Sinha** concluded that the 
technique least open to criticism is that of the human skin wheal, next in order 
is that involving the rabbit’s cornea. In 1937, MeIntyre and Sievers,** likewise, 
decided to conduct tests upon men because of the difficulty in evaluating ae- 
curately the reactions of the common laboratory animal to pain. Recently, 
Bulbring and Wajda*’ proposed a more refined technique for testing local anes- 
theties in guinea pigs. This technique has been adopted by a number of workers 
(Graham,2? Dutta,?® and others) for the study of the local anesthetic effect of 
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antihistamine substances. Leavitt and Code*® used human skin stimulated by an 
electric current. Yonkmann and co-workers*® conducted their tests on the cornea 
of rabbits, on the web of the frog, on the sciatic nerve of the frog, and on the 
human eye. Reuse** tested on the lumbar plexus of the frog. 

A. Guinea Pigs as Test Objects —Following the directions of Bulbring and 
Wajda,” we shaved two areas in the midline of the back of fully grown guinea 
pigs and injected one drug, intracutaneously, into the anterior and the other 
into the posterior site. In the majority of the tests we injected 0.1 ¢.¢.; in the 
others, we used 0.25 ee. 

When we compared an equal concentration of the same drug, reversing 
the sites in a number of animals, there was no difference in anesthetic effect be- 
tween the sites injected with 0.1 ¢.¢. and those injected with 0.25 ¢.¢., provided 
the pinpricks were applied close to the center of the wheal. 

In an endeavor to become familiar with the method and its possible pit- 
falls, we spent the first 3 months testing various drugs in varving concentrations. 
In a number of animals, different solvents alone were tested. It was found that 
physiologic salt solution without preservative had no appreciable effect on the 
skin sensation to pinpricks. On the basis of our preliminary studies, we decided 
to use solutions of 0.05 per cent strength in sterile salt solution without preserva- 
tive and to prepare fresh solutions every day. The anestheti¢ response to solu- 
tions of 0.1 per cent strength in all the seven antihistaminie compounds tested 
had been maximal for 30 minutes and therefore did not permit us to find existing 
differences. The drugs used were: Antistine, Phenergan, 1923 (Searle), 1721 
(Searle), Pyribenzamine, Histadyl, Neo-Antergan, Benadryl, and Dramamine. 
The number of tests for each drug varied from a minimum of 12 tests in the 
ease of drug 1721 to a maximum of 30 tests in the case of Pyribenzamine. As 
a standard anesthetic a 0.05 per cent solution of procaine hydrochloride was 
used, and this drug was tested in 63 animals. In one series of studies we tested 
the same guinea pig with two different antihistaminie drugs, reversing the drug 
used for front and rear areas in subsequent animals. Bulbring and Wajda*’ 
believed that the front area of the guinea pig’s back is slightly more sensitive. 
We were not convinced that this is the case. In this series, procaine was tested 
on a large number of other guinea pigs, 2 wheals were used in each animal. In 
a second series, a procedure that is probably preferable was employed: the 
antihistaminie compound was injected into one site and procaine into the second 
site of the same animal, the order always being reversed in alternate animals. 

In our experiments we used 350 guinea pigs. This figure included reuse of 
animals after their skin was healed. We found the fallacies of the method to 
be considerable. We cannot endorse the opinion of MacIntosh and Work** that 
‘*the skin of the guinea pig is an especially useful object since it can detect low 
grades of irritant activity, and since the animal gives clear and reliable pain 
signals to a light prick of the skin.”’ We found not a few guinea pigs unfit 
for testing, for it was necessary to eliminate those animals which proved to be 
too excitable as well as those which had dull perception, In the latter ease, if 
the wheal had to be pricked with some force by the point of a pin 6 times every 
5 minutes for 30 minutes in order to elicit a reaction, the area became trauma- 
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tized to an undesirable degree. On the other hand, it was obvious that many 
animals gradually became conditioned to the pain stimulus on normal skin sites. 
The main difficulty, however, was the problem: ** What kind of response is to 
be accepted as ‘pain signal’?”’ Many animals squeak, others produce a sibilant 
noise, some contract their skin. But observation left no doubt that these signals 
are not typical of pain only. These difficulties of the guinea pig method became 
more convineing in the light of the experiences on human skin. 

Because the inconsistencies were found to be increasingly impressive as we 
inereased the number of our tests, we refrain from stating the results contained 
in the protocols in terms of percentage differences between the various anti- 
histaminie drugs. Our numerous experiments, however, permitted us to state 
that all the drugs had an anesthetie effect which measured on the guinea pig’s 
skin wheal for 30 minutes was from 2 to 2.5 times that of an equal concentration 
of provaine hydrochloride. 
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(iraham”? and Dutta,?° using the same method, found the over-all superiority 
of the antihistaminic substances over procaine to be approximately within the 
same range. (iraham did not state how many test animals he used. The small 
number of guinea pigs tested by Dutta does not seem to justify this author’s 
specific conclusion as to the relative potency of Benadryl and Antistine, partieu- 
larly if we consider the wide variation of responses in his 6 animals to the same 
drug concentration. 

B. Human Skin as Test Object-—Convineed of the soundness of MeIntyre 
and Sievers’** arguments, we turned to the wheal of human skin and adapted 
the evaluation method of Bulbring and Wajda to this test object. We selected 
five antihistaminie drugs, Dramamine, Benadryl, Pyribenzaniine, Phenergan, 
and Antistine, and again chose procaine hydrochloride as standard. Solutions 
in sterile saline, 0.05 per cent, were prepared, cultured for sterility, filled in 
sterile ampules of 2 ¢.c. volume, and stored in the icebox. Test objects were 
patients of the Allergy Clinic. These patients had the advantage that they 
were acquainted with the procedure of skin testing. The factor of apprehension 
was, therefore, eliminated. Persons who in preliminary trials seemed to be un- 
able to distinguish clearly enough between touch and pain were rejected. Test 
Objects 19 and 20 in Table IV are two of the authors. Our personal experience 
in serving as test objects gave us valuable guidance in evaluating the results. 
We found that, at the end of the first 5 minutes after the injection, it was very 
easy to state the complete absence of pain from the pinprick. As time went 
by, often it became somewhat difficult to decide what was felt because the tran- 
sition from complete anesthesia to the perception of touch and from there to the 
perception of pain is very gradual. In the light of these experiences, it is 
evident that the response of animals in such tests must leave a wide margin of 
doubt. 

No doubt some variations in our results originated in the different general 
sensitivity of the test objects, but there is also a personal factor in the inter- 
pretation of borderline sensations. Frequently it was found that skin points 
outside of, but close to, the skin wheal also became anesthetic for a certain time. 
The control prick, therefore, should be applied well away from the wheal. 
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The results of this test are presented in Table IV. The figures represent 
the number of times (out of a possible 36) that no pain was felt from the skin 
prick applied with a needle 6 times every 5 minutes for 30 minutes. The testing 
started 5 minutes after 0.2 ¢.c. of the solution had been injected intracutaneously, 
It appears that as an anesthetic Dramamine, Benadryl, and Pyribenzamine were 
each approximately 2.4 times as potent as procaine. Phenergan and Antistine 
were consistently much more powerful. Phenergan is known to have a slow, 
prolonged action compared with other antihistaminies (Landau and Cay,” 
Landau, Marriot and Gay**?), and it seems that this is true not only for its anti- 
histaminie but also for its anesthetic activity. The potency of Antistine was 
surprising, for in the guinea pig tests of Graham”? and Dutta?® and in the frog 
tests of Reuse,** this drug had proved to be definitely inferior in its anesthetic 
property to other antihistaminic substances. In our own guinea pig tests, Antis- 
tine appeared to be slightly less active than Benadryl and Pyribenzamine. How- 
ever, as the antihistaminic power of different compounds in guinea pigs is not 
paralleled by differences in clinical application, similarly their anesthetic effect 
in human objects does not necessarily have to be of the same order as that in 
guinea pigs. Antistine has been successfully used in the human eye (Bourquin,** 
also others), and it is most likely that its benefits were derived, to a large extent, 
from its anesthetic effect in these cases (partly also from a vasoconstrictor effect). 
Stocker*® in his observations on ophthalmological patients entirely failed to take 


TABLE LV. ANESTHETIC EFFECT OF 0.05 PER CENT SOLUTION OF ANTIHISTAMINIGC COMPOUNDS 
ON HUMAN SKIN (INTRADERMAL INJECTION) COMPARED WITH 0.05 PER CENT PROCAINE 
(METHOD OF BULBRING AND WAJDA35) 












































































































































TEST OBJECT | PROCAINE | DRAMAMINE | BENADRYL |PYRIBENZAMINE | PHENERGAN | ANTISTINE 
; * ial: 6 14—Csd| yy | SC 34. —~C*«*« 320 ~~” 
2 | , | ff ft we ———_ +  —_—- is 
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: 6 0 | -<. «| - | 7 | 25 27. 
mai: | 10 14 | 3 13 | 33 c a 
8 _, 16 | 13 | 23 | 34 28 
9 . | Se was a _|__ 27 ~ 96 
10 0 | i | 9 | 6 20 24 
11 14 21 | 16 | 15 6 36 
~ 42 ~ 98 |- 277 |— 28 <_— 4: 36 36 
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15 | 6 20 16 18 36 36 
_ sa 11 nah a a5 SCS 34 31 
7.hCO 5 | 17 ws 21 20 —_—_ 36 
18 _ «f+ = |__17 28 | 88 30 
19 | 9 | 10 | 1s ee 8 | 26 35 
20 | 2 33 7 20 | «= 35 32 
Average | 74° | we | eG | 17.6 | 30.8 30.7 





Five minutes after the injection of the 6 drugs, 6 skin pricks were applied to each wheal, 
and these were repeated every 5 minutes for a total period of 30 minutes. The figures in the 
table indicate the number of times (out of a possible 36) that no pain was felt from the skin 
prick in the injected area. 
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into account the anesthetie action of the antihistaminie drugs. Yonkman and 
eo-workers**® used both Pyribenzamine and Antistine experimentally in human 
eyes, apparently without noting significant differences. It is noteworthy that 
Antistine is one of the weakest antihistaminic compounds and that Phenergan 
also is much inferior to other drugs, e.g., to Pyribenzamine, in its antihistaminie 
effect on animals. 

DISCUSSION 


Our studies have demonstrated that such anesthetic drugs as procaine and 
Stovaine have a definitely antihistaminie action. As measured by the Dale test, 
their effect against acetylcholine was only 0.1 of their effect against histamine. 
However, by the same technique, these anesthetic drugs were only 0.01 as effec- 
tive against histamine as the moderately potent antihistaminie compound Bena- 
dryl. Against intravenous histamine, procaine in doses up to 20 mg./kg. given 
immediately before a lethal or sublethal dose of histamine was entirely ineffee- 
tive. 

If we consider that 0.6 mg./ke. Benadryl was needed to protect guinea pigs 
against histamine death (Landau, Marriot, and Gay*?), we would arrive on the 
basis of 0.01 antihistaminie potency of procaine at a required dose of 60 mg./kg. 
for this purpose. 

The beneficial clinical results with procaine in a number of allergic condi- 
tions were achieved with a dose of 1 Gm., equal to about 20 mg./ke. or less. As 
this same dose failed to have any effect against histamine in guinea pigs, it 
appears doubtful that the intravenous effect of procaine in allergic conditions is 
due to an antihistaminie action. At present, it would seem safer to state that 
the effect in such cases is due to the action of an intravenously given anesthetic 
on the results of antigen-antibody reactions. Of course, here exists also the 
possibility of a difference between the response of guinea pigs and of men. Such 
a difference was clearly seen, though in reverse order, between antihistaminie, as 
well as antianaphvlactie, effects of antihistaminie compounds in guinea pigs and 
antiallergie effects in men. 

Stovaine proved to have effects different from those of procaine. The 
former drug protected against a lethal dose of histamine when 15 mg./kg. were 
given before the histamine injection. Stovaine in higher doses, given in the 
same manner, had a definite effect also on the anaphylactic reaction in guinea 
pigs. This difference between the dose required for protection against histamine 
death and that necessary against anaphylactic shock had been found before in 
the investigations of arginine (Landau and Gay*') and of the antihistaminic 
compounds (Landau, Marriot, and Gay**). The significance of this Stovaine 
effect is obscure. Our experiments give some support to the work of Kopaezewski 
and co-workers.’ However, it cannot be concluded that local anesthetics, in 
general, have an antianaphylactie effect on guinea pigs when it is intravenously 
given immediately before the shocking dose. 

We have stated that it does not seem to be justified to speak of an anti- 
histaminie effect of procaine in its clinical administration, such activity being 
of a low magnitude. On the other side, is the antihistaminie effect of the so-called 
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antihistaminic drugs an anesthetic effect? Our survey of the literature and our 
own experiences have shown that deductions from the relative anesthetic potency 
of different antihistaminie compounds tested in animals have to be taken with 
reserve. However, our results on human skin, as well as those of Code and ¢o- 
workers,”* show that there is definitely no parallelism between their anesthetic 
potency and their antihistaminic power. 

Caleulating that the antihistaminiec compounds have from 2 to 4 times the 
anesthetic potency of procaine, we would have to expect that from 250 to 500 
mg. of an antihistaminie drug given intravenously would exhibit the same effect 
as 1 Gm. procaine. The accuracy of this deduction depends upon the correct- 
ness of the generalization that anesthetic agents given intravenously have a 
beneficial effect on antigen-antibody reactions in men. So far as we are aware, 
such high doses have not been given in intravenous infusions to allergic cases. 
Mackmull*® injected Benadryl, intravenously, in doses up to 300 mg. within 
4 minutes into surgical patients without allergy. Dizziness, tingling, sleepiness. 
and speech difficulties were observed to result from these high doses given in a 
very short time. 

The local anesthetic effect of antihistaminie drugs applied topically in oint- 
ments, nose drops, eve drops, ete., cannot be overestimated. It most probably 
outranks any local antihistaminic effect. Their usefulness as local anestheties in 
a variety of conditions has been reported by Moseley*! and by Reynolds, Kahn, 
and Levy.*?. Our experimental data support these author’s observations. 


CONCLUSIONS 


From the above discussion it may be coneluded that the comparatively low 
antihistaminie potency of procaine in animals makes it doubtful that its clinical 
efficacy in allergic conditions is due to an antihistaminie effect. 

The marked anesthetic power of the antihistaminie compounds cannot be 
unimportant. It is probable that some effects of these compounds are due to 
this anesthetic activity. Burn** stated: ‘‘ Antihistaminic substances, then, join 
the group of other substances, which include spasmolyties like Trasentine and 
Syrtropan, analgesics like penthidine and papaverine, local anesthetics like 
procaine, and atropin-like substances. None of these can be sharply distin- 
guished from one another. Probably each possesses every property in some de- 
vree.’’ It is due to this situation that it may remain difficult to separate more 
clearly the antihistaminic from the anesthetic action of the antihistaminie com- 
pounds. 

SUMMARY 

1. The antihistaminiec effect of procaine and Stovaine in the Dale bath was 
0.01 of that of Benadryl. 

2. Procaine hydrochloride intravenously injected immediately before an 
intravenous lethal or sublethal dose of histamine had no protective effect in 
euinea pigs. 

3. Stovaine, with the same technique, protected guinea pigs against hista- 
mine death and had a slightly protective effect against anaphylactic shoek. 
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4. Antihistaminie compounds had from 2 to 2.5 times as much anesthetic 


effect as procaine in the guinea pig skin wheal and from 2.4 to 4 times as much 


anestheti¢ effect as procaine in human skin. 
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A portion of this study was carried out with the technical assistance of Louis C. 


*Archeveque. 


REFERENCES 


. Staub, A.: Recherches sur quelques bases synthétiques antagonistes de ]’histamine, Ann. 


Inst. Pasteur 63: 400, 485, 1939. 


. Rosenthal, 8. R., and Minard, D.: Experiments on Histamine as the Chemical Mediator 


for Cutaneous Pain, J. Exper. Med. 70: 415, 1939. 
I 


3. Burchell, H. B., and Varco, R, L.: The Antihistamine Activity of Thymoxyethyldiethyla- 


mine and N’Ethyl-N’Diethylaminoethylaniline as Judged by the Gastric Response 
to Histamine, J. Pharmacol, & Exper. Therap. 75: 1, 1942. 


. Rosenthal, 8S. R., Minard, D., and Lambert, E.: Effect of Thymoxyethyldiethylamine on 


Various Pain Thresholds With Special Reference to Referred Pain, Proe. Soc. Exper. 
Biol. & Med. 52: 317, 1945. 

Halpern, B. N.: Les antihistaminiques de synthése: Essais de chimiothérapie des états 
allergiques, Arch. internat. de pharmacodyn. et de thérap. 68: 339, 1942. 

Doerr, R.: Allergie und Anaphylaxie, in Handbuch der Pathogenen Mikroorganismen, 
edited by Kolle, W., Kraus, R., and Uhlenhuth, P., ed. 3, Jena, 1929, Gustav Fischer, 
vol. 1, p. 759. 

Kopaczewski, W., Roffo, A. M., and Roffo, H. L.: L’anesthésie et 1’anaphylaxie, Compt. 
rend. Acad. d. se. 70: 1409, 1920. 


. Frommel, E., Favre, M. A., and Vallette, F.: L’action anti-acétylcholinique et anti-hista- 


minique des anésthésiques locaux (Cocaine, Novocaine, Percaine) etudiée a 1’aérosol et 
par la méthode de la contraction de |’ileon du cobaye, Arch. internat. de pharmacodyn. 
et de therap. 73: 355, 1947. 

Feldberg, W., and Lin, R. C.: Action of Local Anestheties and Tubocurarine on Isolated 
Intestine of Rabbit and Guinea Pig, Brit. J. Pharmacol. 4: 33, 1949. 

Halpern, B. N.: Action de la Novoeaine injeetée par voie veineuse sur la bronchomo- 
toricitré, Compt. rend, Soe. de biol. 139: 677, 1945. 

Dreisbach, R. H., and Chu, N.: Proeaine as an Antiallergic Agent, Federation Proc. 7: 
215, 1948. 


2. Loew, E. R., Kaiser, M. E., and Moore, V.: Effect of Various Drugs on Experimental 


Asthma Produced in Guinea Pigs by Exposure to Atomized Histamine, J, Pharmacol. 
& Exper. Therap. 86: 1, 1946. 


3. Mayer, R. L., Brousseau, D., and Eism:an, P. C.: Pyribenzamine Aerosol Inhalation and 


Its Influence on Histamine Poisoning and Anaphylaxis, Proc. Soc. Exper. Biol. & 
Med. 64: 92, 1947. 


. State, D., and Wangensteen, O. H.: Procaine Intravenously in the Treatment of Delayed 


Serum Sickness, J. A. M. A. 130: 990, 1946. 


5. Appelbaum, E., Abraham, A., and Sinton, W.: A Case of Serum Sickness Treated With 


Proeaine, J. A. M. A. 131: 1274, 1946. 


3. Schrum, D.: Intravenous Proecaine in Children, J. Pediat. 34: 433, 1949. 
. Durieu, H., de Clerq, F., and Duprez, A.: Traitement de l’asthme par la Novocaine In- 


traveineuse, Acta clin. belg. 1: 150, 1946. 
Dressler, S., and Dwork, F. R.: Reactions to Penicillin, J. A. M. A. 133: 849, 1947. 


. Cohen, A. E., and Kaufman, J.: The Use of Procaine Hydrochloride Intravenously in the 


Treatment of Reactions to Penicillin, J. ALLERGY 19: 68, 1948. 


20. Editorial: U. S. Nav. M. Bull. 49: 973, 1949. 
21. Halpern, B. N., Perrin, G., and Dews, P.: Pouvoir anesthésique local des antihistaminiques 


de synthése, Relations entre l’action anesthésique et ]’action antihistaminique, Compt. 
rend. Soe. de biol. 141: 1125, 1947. 


2. Graham, J. D. P.: A Comparison of Some Antihistamine Substances, J. Pharmacol. & 


Exper. Therap. 91: 103, 1947. 


. Code, C. F., Keating, J. W., and Leavitt, M. D., Jr.: The Mode of Action of Anti- 


histamine Agents in the Skin, Ann. New York Acad. Se. 50: 1177, 1950. 

. Reuse, J. J.: Comparison of Various Histamine Antagonists, Brit. J. Pharmacol. 3: 
174, 1948. 

. Leavitt, M. D., and Code, D. F.: Anesthetic Action of Beta-Dimethylaminoethyl Benz- 
hydryl Ether Hydrochloride (Benadryl) in the Skin of Human Beings, Proc. Soe. 
Exper. Biol. & Med. 65: 55, 1947. 

Dutta, N. K.: Some Pharmacological Properties Common to Antihistamine Compounds, 
Brit. J. Pharmacol. 4: 281, 1949, 











THE JOURNAL OF ALLERGY 


. Landau, 8. W., and Gay, L. N.: Comparative Studies of Antihistamine Substances, I, 


Introduction and Dale Experiments, Bull. Johns Hopkins Hosp. 83: 330, 1948. 
United States Dispensatory, Philadelphia, 1947, J. B. Lippincott Company, pp. 81, 1327. 


. Loew, E. R., MaeMillan, R., and Kaiser, M. E.: The Anti-Histamine Properties of 


Benadryl, beta-Dimethylaminoethyl Benzhydryl Ether Hydrochloride, J. Pharmacol. 
& Exper. Therap. 86: 229, 1946. 


. Dutta, N. K.: Some Pharmacological Properties Common to Atropine, Pethidine, Pro- 


eaine, and Quinidine, Brit. J. Pharmacol. 4: 197, 1949. 


. Landau, S. W., and Gay, L. N.: Influence of Certain Amino Acids on Histamine Reac- 


tions and Anaphylactic Reactions in Intestinal Strips of Guinea Pigs and in Intact 
Guinea Pigs, Bull. Johns Hopkins Hosp. 74: 55, 1944. 


. Landau, S. W., Marriot, H. J. L., and Gay, L. N.: Comparative Study of Antihistamine 


Substances. II. Activity In Vivo Against Histamine Intoxication and Anaphylactic 
Shock in Guinea Pigs, Bull. Johns Hopkins Hosp. 83: 343, 1948. 


3. Sinha, H. K.: The Local Anesthetic Action of Certain Pyrazoline and Quinoline Com 


pounds, J. Pharmacol. & Exper. Therap. 57: 199, 1933. 


. McIntyre, A. R., and Sievers, R. F.: The Toxicity and Anesthetic Potency of Some 


Alkoxy Benzoates and Related Compounds, J. Pharmacol. & Exper. Therap. 61: 
107, 1937. 


. Bulbring, E., and Wajda, I.: Biological Comparison of Local Anesthetics, J. Pharmacol. 


& Exper. Therap. 85: 78, 1945. 


3. Yonkman, F. F., Roth, F. Smith, J., Hansen, N., and Craver, B. N.: Local Anesthetic 


Properties of Antistine and Pyribenzamine Hydrochloride, Anesth. & Analg. 28: 171, 
1949, 


. MacIntosh, P. C., and Work, T. S.: Some Aminoethanol Derivatives Possessing Anesthetic 


Activities, Quart. J. Pharm. & Pharmacol. 14: 16, 1941. 


. Bourquin, J. B.: D/’un nouvel antihistaminique de synthése (Antistine) et ses applica- 


tions en ophthalmologie, Schweiz, med, Wehnschr. 76: 296, 1946. 


. Stocker, F. V.: The Use of Antibistaminie Drugs in Ophthalmology, South. M. J. 43: 


242, 1950. 


. Mackmull, G.: The Influence of Intravenously Administered Benadryl on Blood Pressure 


and Electrocardiogram, J. ALLERGY 19: 365, 1948. 


. Moseley, V.: The Use of Tripelenamine Hydrochloride (Pyribenzamine) as a Topical 


Anesthetic, Am. J. Digest. Dis. 15: 410, 1948. 


2. Reynolds, J. Kahn, A. G., and Levy, J. S.: | The Use of Antihistaminie Drugs for Local 


Anesthesia for Gastroscopy, Gastroenterology 14: 535, 1950. 


. Burn, J. H.: The Background of Therapeutics, London, 1948, Oxford University Press. 




















NEWER ANTIHISTAMINICS: IV. SOME PHARMACOLOGIC AND 
THERAPEUTIC EFFECTS OF B-(p-BROMO-BENZHYDRYLOXY )- 
ETHYLDIMETHYLAMINE HYDROCHLORIDE, A DERIVATIVE OF 
DIPHENHYDRAMINE HYDROCHLORIDE* 


Toomas H. McGavack, M.D., ANN M. SHEARMAN, M.D., JONAS WEISSBERG, M.D., 
ABNER M. Fucus, M.D., PHitre M. ScHULMAN, M.D., AND 
I. J. DREKTER, B.S., New York, N. Y. 


/ 


MBODRYL hydrochloride, or Ambodryl (8-[{4-bromobenzhydryloxy | -ethy!- 
A dimethylamine hydrochloride), differs chemically from diphenhydramine 
hylrochloride by having a bromine atom substituted for a hydrogen atom in the 
para position on one of the benzene rings. The structural formula, which is 
given below, is identical with that of Toladryl' except for the replacement of 
the methyl group in the para position by a bromine atom. 


Br— as / ‘'H, 


CHOCH,CH.N HC! 


< ¥" Nou, 


Structural formula of 8-(p-bromobenzhydryloxy )-ethyldimethylamine hydrochloride (Ambodryl 
hydrochloride). 


On a weight basis, Ambodryl hydrochloride has proven as effective as 
Toladryl hydrochloride, and twice as effective as diphenhydramine hydrochloride 
in protecting guinea pigs against the lethal effects of histamine aerosols.’ Its 
anti-acetylcholine activity equals that of the former, but is only one-tenth that 
of the diphenhydramine preparation.2, Smooth muscle spasm induced by barium 
in isolated loops of gut is similarly affected by all 3 of the preparations men- 
tioned. 

When administered orally to mice in a single toxic dose, the 50 per cent 
lethal dose for Ambodryi is about one-third to two-fifths that for diphenhy- 
dramine hydrochloride, while the influence of long-continued administration 
parallels that of diphenhydramine hydrochloride in kind and degree.” 

When these and other data obtained from observations upon small labora- 
tory animals are carefully appraised in terms of corresponding facts about 
diphenhydramine hydrochloride, the activity of which is arbitrarily placed at 
1.0, then a therapeutic index of 4.0 is reached for Ambodryl hydrochloride.2 In 
view of such promising results with experiments on animals, the present investi- 
gation has been undertaken to determine: (1) the nature and range of action 
of the drug in normal healthy men and women; (2) what doses, if any, are best 
suited to the management of allergic problems in human beings; (3) the nature, 
extent, and severity of ‘‘side effects’’ or ‘‘untoward reactions’’; and (4) a brief 
comparison of ambodryl and diphenhydramine as antihistamine agents. 


*From the New York Medical College, Metropolitan Hospital Research Unit, Welfare 
Island, New York, N. Y. 
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METHODS AND MATERIALS 


Approximately 34 normal individuals, 14 men and 20 women, and 296 
patients, 106 men and 190 women, served as the subjects of these observations. 
The ages of the normal subjects varied from 18 to 78 vears, with an average of 
43.7 vears; those of the patients ranged from 7 to $4, with an average of 37.1 
years. All methods and procedures were carried out as previously deseribed.'*4 
B-(4-bromobenzhydryloxy )-ethyldimethylamine hydrochloride (Ambodryl*) was 
administered orally in daily doses ranging from 75 to 600 mg. 
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: Fig. 1.—Wheal and flare reactions to intracutaneously administered histamine at 10 
minutes in 15 subjects given Ambodryl in doses noted, for periods of not less than 1 week at 
any given level of dosage. The wheal and flare is in each instance charted as a percentage of 
the “fore” value, which is arbitrarily assigned a figure of 100 per cent. 


To test skin sensitivity to histamine, we employed a previously used method* 
in which a drop of 1 to 1,000 histamine phesphate and a drop of physiologic 
saline solution for control purposes were each applied to the volar surface of 
the forearm. An ordinary sterilized pin was then pressed against the skin at 
the center of each drop, care being taken not to cause any bleeding. After 5 
minutes, the excess solutions were gently wiped away and the wheal and flare 
were outlined with ink. This outline was accurately transferred for permanent 
record onto tracing paper with India ink. Similar readings were taken at 10, 
15, and 30 minutes. The size of the wheal and flare were recorded in terms of 
the products of the respective diameters taken at right angles. The value thus 

*Generous supplies of this material were made available under the name Ambodryl by 


Dr. E. A. Sharp, Director of Clinical Investigations, Parke, Davis & Co., whose courtesy is 
Lerewith gratefully acknowledged. 
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obtained for each subject in the fore period was arbitrarily accepted as 100 
per cent and all observations thereafter computed as fractions or multiples 


thereof. 
]. PHARMACOLOGICAL DA'TA 


1. The Antihistamine Effects 

A. Suppression of the dermal response to histamine (Table I and Fig. 1).— 
In all doses from 75 to 600 mg. daily there was a depression of the averaged 
size of the flare despite an increase in this reaction in individual instances 
(Table I). When compared with the pretreatment test, such increases occurred 
sporadically, even in doses as high as 450 mg. daily. However, at levels of 225 
mg. daily and above, such variations were considered not significant in relation 
to the pattern of drug activity as a whole, as at this dose 7 to 9 subjects devel- 
oped no erythematous reaction. Indeed, when 75 mg. were given daily, 3 of 7 
subjects developed no flare at all, while 4 of 11 individuals receiving 150 mg. 
daily likewise showed no erythematous response (Table I). 


TABLE I. WHEAL AND FLARE REACTIONS TO INTRACUTANEOUSLY ADMINISTERED HISTAMINE 
FOLLOWING THERAPY WITH £B-(4-BROMOBENZHYDRYLOXY )-ETHYLDIMETHYLAMINE 
HYDROCHLORIDE* 





| ———s |RESULTS EXPRESSED IN TERMS OF PERCENTAGE CHANGE FROM CONTROL 
| | (ARBITRARILY ASSIGNED A VALUE OF 100 PER CENT) 






























































| DRUG = |— 
NUMBER | DAILY | WHEALD {| ——CS'TLARE a 
OF | DOSE | TIME | | | TIME | 
SUBJECTS | (MG.) | (MIN.) | RANGE | AVERAGE |_ (UN. ) RANGE | AVERAGE 
15 | 0 | 5 | 100 | 5 | | 100 
| 1 | 100 10 | | 100 
15 100 | 15 | 100 
7 75 5 | 0-200 — | a 5 | 0-182 | St 
10 0-200 7 | wf 0-200 | 68 
15 0-279 114 | 15 | 0-309 78 
11 150 5 0-175 | 56 | 5 0-254 51 
10 0-150 | 3 | 10 0-280 | 57 
15 0-148 50 | 15 0-300 51 
9 | 225 5 0-150 | 32 | #5 |  &«.0-100 | 20 
| 10 | 0-106 25 | 10, | 0-111 15 
15 0-150 3 15 | 0-17 2 
11 300 5 | ob | 3 | 5 | 618 | 18 
10 | 0-25 S | 10 | 0-200 21 
15 | 0-80 18 15 | 0-78 10 
11 | 33 {| S&S | Om | BY si 0-55 12 
| 1 | 0-117 | 27 | 10 | 0-16 | 2 
| 6 0-67 | 21 15 | 0-42 | 5 
S 450 | 5 0-75 26s 5 | 0-72 | 23 
10 0-100 | 25 | 10 | 0-187 | 36 
15 | 0-63 26 | 15 | 0-11 | 2 
6 | 525 5 | 0-64 | 2 | 5 0-43 | 13 
| WwW | 0-17 | 6 | 10 | 0-36 | 18 
15 0-40 | 14 15 0-24 | 6 
' | 600 cS ae: 6 | 5 (0-240 20 
10 0-3 | 10 0-0 | 0 
| 15 | 0-24 9 15 0-20 | 4 
{ Off drug 5 67-600 | oF 5 30-282 | 144 
one week 10 139-208 169 10 217-1795 | 714 
15 | 105-400 | 203 15 156-1940 | 743 


*Mach level of dosage was maintained for 1 week prior to the corresponding test. Four 
subjects were treated at all levels of drug administration, while no individual whose data are 
recorded received less than 3 weeks of therapy. 
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Beyond a daily dose of 75 mg. of Ambodryl, the average size of the histamine 
wheal was consistently reduced, despite sporadic instances of an increase as 
compared with the control value up to doses as high as 375 mg. Even when 
75 mg. were administered daily, Ambodryl completely suppressed the wheal in 
3 of 7 subjects, and when 300 mg. of drug were employed, 8 of 11 subjects failed 
to develop whealing. 

The ‘‘withdrawal phenomenon”’ was characteristically displayed by Ambo- 
dryl, as the reaction to intracutaneously administered histamine was increased 
in most subjects within 1 week after the drug was discontinued (Table 1 and 
Fig. 1). 

In Fig. 1, we have graphically depicted the responses of wheal and flare to 
histamine at the end of 10 minutes for serially increasing doses of Ambodry] 
in a group of 15 subjects. This illustrates the reaction as we may expect to see 
it in normal subjects. Wheal and flare responses to intracutaneously adminis- 
tered histamine were also observed in each of 5 asthmatic patients, who initially 
received 75 mg. of the drug daily, and irrespective of clinical condition had such 
a dose increased weekly by an increment of 75 mg. until a maximum of 600 me. 
daily were employed. Three of these subjects came under elinical control quite 
easily on lower doses of the drug, and their dermie responses to histamine dimin- 
ished in direct relation to the clinical improvement. Symptoms of the 2 remain- 
ing patients were never fully relieved by the antihistamine agent. In 1 of them, 
the responses to histamine were consistently increased above the control values 
at all levels of dosage often as much as eleven fold; in the other, there was a 
suppression of such reactions even at the lowest levels of dosage. 

B. The influence of Ambodryl upon gastric acidity —To 12 normal subjects 
Ambodryl] was given for 8 weeks, beginning with a daily dose of 75 mg. through- 
out the first week. Weekly thereafter the amount of the daily dose was increased 
by 75 mg. until a maximum of €00 me, had been taken for 7 days. Gastric 
analyses in the fore period and at the end of the treatment period have been 
compared to determine the over-all effect of the drug on gastrie secretion. The 
total acid was increased in 6, decreased in 5, and unchanged in 1 instance. Free 
acid was absent from the gastrie juice of 2 patients in the fore or control period. 
Of the remaining 10, 6 showed a slight increase in the amount of acid, and 4 a 
moderate decrease. When all of the data relating to gastric analyses were 
statistically tes‘ed, it was found that none of the deviations were acceptably 
significant, as no P value was less than 0.05. 

2. The Atropine-lhke Activity 

The size of the pupils was watched in 15 subjects who were initially given 
75 mg. of Ambodry] daily with weekly increments of 75 mg. in the daily dose 
until 600 me. were employed for 1 week. No changes were apparent until more 
than 300 meg. of the drug were used daily. Four of the 15 individuals developed 
slight widening of the pupils at this level of dosage, while at 450 and 600 mg. 
levels of dosage 6 of 8, and all of 4, respectively, showed an increase in the pupil- 
lary diameter. 
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Tests to detect disturbances in accommodation were not performed. How- 
ever, blurring of vision was not complained of by subjects who received 300 mg. 
or less of the drug daily. From these observations, it seems likely that the 
atropine-like effect of Ambodryl is quite weak. 

3. Other Actions 

A. Central nervous system.—Effeets of Ambodryl upon the central nervous 
system will be mentioned in some detail under toxic reactions. In the therapeutic 
range of dosage, such reactions were observed a little less than one-tenth as fre- 
quently as with the administration of diphenhydramine hydrochloride,* and 
about two-fifths as frequently as with Toladryl (-|para-methylbenzhydry- 
loxy |-ethyldimethylamine hydrochloride).' | With doses of 450 mg. or more, the 
percentage of untoward reactions rose rapidly, and dizziness, blurring of vision, 
somnolence, disorientation, unsteadiness of gait, and nausea and vomiting have 
all been noted (Table IV). 

B. Cardiovascular system.—No changes in pulse rate or blood pressure could 
be ascribed to the action of Ambodryl in any of the subjects to whom Ambodry! 
was administered at any level of dosage. Electrocardiographie tracings were 
obtained weekly on all the normal subjects who started with a dose of 75 mg. 
daily and received 75 mg. increments weekly until 600 mg. were given daily, in 
all a total of 9 weeks of medication. Similar records were also made in a majori- 
ty of the patients before and at some time during the course of their treatment 
with Ambodryl. In none of them were there any alterations in the pattern of the 
electrocardiogram which could be attributed to the action of the drug. 

C. Glucose tolerance.—In 9 subjects on a standardized regime of living, 
glucose tolerance was tested before and every second week during a 9 week 
regime on gradually inereasing doses of Ambodryl, ranging from 75 mg. at the 
beginning to 600 me. at the end of the period. While individual figures showed 
considerable variation, no positive trend was displayed, and the averaged devia- 
tions expressed as a per cent of the respective initial figures (arbitrarily assigned 
a value of 100) were not statistically significant. The averaged values for the 
posttreatment tolerance tests expressed as per cent of the pretherapy determina- 
tions were 102, 93, 100, 104, 95, 110, and 100 per cent at 0, 1, 2, 3, 4, 5, and 6 
hours, respectively. 


TABLE IT, ALTERATIONS IN BASAL METABOLIC READINGS BEFORE AND DURING ADMINISTRATION 
oF AMBODRYL 


| BASAL METABOLIC RATE (PER CENT) 




















TREATMENT NUMBER | (VARIATION FROM CONTROL VALUES) 
DAILY AVERAGE | | | ~ | | 
DOSAGE DURATION | DETER- | | | PROBABILITY 
= (MG.) (WEEKS) | CASES | MINATIONS | __—- RANGE | AVERAGE i VALUE 
0 0 | 47 | 54 | —S8to+l6* |  +4.9* —_ 
100 70 20 | 6 | 7 | -8to+4 | 09 | i 
150 6.8 17 | 27 -12 to +11 +1.0 | — 
200 8.7 | 26 | 38 I9to+10 | 5.9 | >0.2 
300 4.0 | 4 4 -l5to+ 7 | -2.1 | — 
150 6.0 | 3 | 3 22 to+ 9 | —-8.5 | >0.2 
600 8.0 2 2 -l2and-5 | —7.5 = 





*These control figures represent actual values from which subsequent variations were 
determined. 
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D. Basal Metabolism (Table I1).—The basal metabolic rate was determined 
before and at 1 or more times during the period of administration of Ambodry] 
in 4 of the normal subjects and in 48 of the patients. While there seemed to be a 
tendeney for a decrease in the basal metabolic rate in some instances, this was 
not statistically significant at the 200 mg. level of dosage, the only group in 
which a sufficient number of values have been recorded to make such an analysis 
valid. 

EK. Fasting blood chemical deterninations.—In 17 subjects, hepatic function 
was serially tested by means of weekly determinations of the icteric index, van 
den Bergh reaction, cephalin flocculation, and serum inorganic phosphorus, 
alkaline phosphatase, cholesterol and its esters, and total protein and its albumin 
and globulin fractions. A normal range of variation was observed for each 
individual as well as for the averages of each group. Each subject was thus 
studied for a period of 8 weeks on daily doses of the drug, beginning with 150 7 
mg., and rising at weekly intervals by 75 mg. daily until a dose of 600 mg. daily FF 
was attained. 


In the subjects just mentioned estimations of blood urea nitrogen, creatinine, 
and glucose were made at the same time as the tests for hepatie function (Table . 
IV). No alteration from the normal range of values was observed in any in- 5 
stance. 


F. Hemograms.—Blood counts. hematocrit readings, hemoglobin determina- 
tions, and the speed of sedimentation of erythrocytes were determined in 17 
normal subjects before and after Ambodryl was administered in daily doses 
ranging from 150 to 600 mg. for a total period of 8 weeks of treatment. No 
statistically significant deviations from the control values were observed. 

G. Urinalyses—Urinalyses were carried out weekly in all hospitalized sub- 
jects who received Ambodrvyl at any level of dosage and at least once during the 
period of therapy in all patients. There were no findings which indicated a 
positive action of the drug upon renal funetion or structure. 


I]. THERAPEUTIC APPLICATIONS OF AMBODRYL 

In all, 296 patients with a wide variety of conditions have been observed 
for a period of time varying from 38 days to 14 months while receiving Ambodry| 
(B-|4-bromobenzhydryloxy|-ethyldimethylamine hydrochloride) in amounts 
ranging from unit doses of 50 mg. to daily doses of 600 mg. (Table IIT). In 
Table III, where more than 1 amount is mentioned under the column captioned 
‘‘recommended dose,’’ it has been found to be wise, in our experience, to start 
with the smaller and gradually increase toward the large dose until control of — 7 
the condition is effected. By ‘‘complete relief’? we mean the absence of all 7 
symptoms, whether or not it is necessary to continue the drug to maintain such 
relief. By ‘‘partial relief’’ we mean the control of a majority of the symptoms; 
the slight amelioration of a few or disappearance of 1 or 2 of many manifesta- 
tions is looked upon as a failure and listed under the column ‘tno relief.’’ Our 











cases logically fall into 3 groups: 


A. Diseases in which the skin is primarily affected (Table TI1).—Of 15 
patients with acute urticaria, 12 obtained complete relief in approximately one- 
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half the time it usually takes such reactions to disappear spontaneously. The 
other 3, each of whom had a reaction to penicillin and an associated angioneuro- 
tie edema, obtained complete relief of the itching and hives, but the edema of 
the tissues subsided rather slowly. Hence, they are listed as having obtained 
only partial relief from the antihistaminie drug, which was not given in a dose 
ereater than 100 mg. daily to any 1 of the 3. Of the remaining 12 patients, 2 
had penicillin reactions, 5 had proved sensitivity to foods, chiefly to shellfish, 
1 had sensitivity due to contactants, and 4 had sensitivity believed to be related 
to foci of infection, particularly of the respiratory passages. It was found that 
when sufficient Ambodryl was taken, the offending allergen could be encountered 
without fear of an attack, and that attacks once initiated could be shortened 
some 50 per cent by the proper use of the drug. 

In doses of approximately 150 me. daily, each of 2 patients with chronic 
urticaria remained free of symptoms over long periods of time, despite continued 
contact with the offending allergen. In both instances, cessation of therapy was 
attended by a return of hives. 

One chronie and 3 acute cases of angioneurotic edema have been treated 
with Ambodryl. The chroni¢ case, which appears to be due to contactants which 
the subject, a laboratory worker, has difficulty in avoiding, may be completely 
controlled with 125 me. of Ambodrvl daily, and has been so treated for 1 year. 
Previously, good results were alse obtained with the closely related alkamine 
ether, Toladryl. Even earlier, diphenhydramine hydrochloride had suecessfully 
controlled the condition, but the sleepiness simultaneously produced had forced 
the patient to employ it quite intermittently. Control of the acute cases of 
angioneurotic edema was by no means complete, and while the symptoms were 
mitigated, the total period of the reaction was little if at all diminished. 

In 3 of the 12 patients included under the heading ‘“‘atopie eczema” the 
cause could not be determined; of the remainder, foods were the offending aller- 
ven in 5, and contactants in 4. Itching was among the first of the symptoms to 
be controlled; it was much more difficult to bring about the disappearance of the 
rash. One of the cases of unknown etiology cleared completely after 1.5 weeks 
of treatment, and there has been no return of symptoms in the intervening 6 
months of observation, despite the fact that the eezematous condition about the 
evelids had been present for nearly 10 years. Most of the patients have had to 
remain steadily upon the drug to maintain the relief at first experienced. It is 
interesting to note that freedom of symptoms has been maintained in spite of 
the continued contact; indeed, in the case of one of the patients with food allergy, 
which was previously so severe that milk, eggs, and wheat could not be ingested 
without a generalized weeping eczema, the lesions are now reduced to small 
areas of pruritus about the wrists, despite the ingestion of milk, baker’s wheat 
bread, and cakes containing both milk and eggs. To effect this change, the daily 
dose of Ambodryl has been maintained for 10 weeks at a level of 300 mg. daily. 
One patient with generalized eczema and 1 with a ease involving the periorbital 
tissues, both of unknown etiology, obtained no relief from the use of the drug in 
daily doses of 100 mg. 
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We have used the term ‘‘contact dermatitis’’ to distinguish 2 cases in which 
the area of exposure alone was affected by an eezematous eruption. Both of these 
were due to the use of deodorants. In one instanee, a switch to a different brand 
ot material was made shortly after control of the symptoms by the use of 
Ambodryl; no further difficulties were encountered. The second individual had 
already tried a large number of deodorants, including some claimed to be *‘*aller- 
gen-free.”’ She was allowed to continue with the one best tolerated previously 
and obtained complete relief of her rash while taking 100 mg. of Ambodry] daily. 
The generalized pruritis of Hodgkin’s disease was not at all relieved by 200 
me. daily of Ambodryl, continued for a relatively long period of time (Table 
III). The generalized pruritis of a climacterieé woman, which had not been 
relieved by estrogens, was completely controlled when 200 meg. of Ambodry] 
daily were added to her previous regime, and reappeared when this was stopped, 
despite adequate estrogenic therapy. 

In all, 37 patients with itching skin lesions have been treated with Ambo- 
drvl. Twenty-three obtained complete subsidence of symptoms, 11 partial relief, 
and 3 or 8.1 per cent no help at all. 

B. Respiratory allergies (Table I11).—Of 131 cases of seasonal allergic 
rhinitis, the pollen of trees was responsible in 10, that of erasses in 45, and that 
of ragweed in 76. The degree of relief afforded by any given dose of the drug 
was related more to the air-density of the pollen than to its nature. For a major 
portion of the season, 127 of the patients received 100 mg. of Ambodryl daily 
with satisfactory, although not necessarily complete, relief of symptoms. On 
days of heavy pollination, further comfort was obtained by doubling the dose of 
Ambodryl. However, + patients remained symptom free throughout the season 
when taking only 75 mg. of Ambodry! daily; incidentally, one of these had failed 
to obtain satisfactory relief from as much as 400 me. of tripelennamine in a 
previous, no more heavily pollinated, season. No relief was afforded 13 subjects 
(9.9 per cent) by doses of 100 meg. daily. 

In general, nonseasonal allergie rhinitis was much more difficult to control 
than that due to pollens and larger doses of the drug were more commonly 
employed. All of our 18 complete failures had readily recognizable active upper 
respiratory infections. If such results serve no other purpose, they should at 
least emphasize the necessity for further clarification of present day *‘over-the- 
counter’’ concepts regarding the place of antihistaminic agents in the treatment 
of the ‘‘common cold.”’ 

Of our 34 patients with bronchial asthma, 28 were cases of sufficiently long 
standing to have developed secondary pulmonary pathology. Moreover, 16 of 
the 17 who obtained no relief were simultaneously suffering from ¢linieally ree- 
ognizable upper or lower respiratory tract infections or both at the time the 
antihistamine drug was emploved. It must be stressed here that we cannot 
expect much relief from antihistamine drugs when they are given only after 
the asthmatie spasm has been initiated. Diphenhydramine hydrochloride, with 
its positive, although admittedly weak, atropine-like action, may be the only 
exception to this rule. In general, however, these drugs prevent attacks when 
used continously and persistently day in and day out. We have thus used 
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Ambodry! for as much as 14 months with good results. In view of the added 
frequency of asthmatic attacks at night, we are now taking advantage of the 
properties of both Ambodryl and diphenhydramine hydrochloride. The former 
is employed during the day when a sedative action would be undesirable, and 
the latter is given at bedtime, when not only the sedative but also the atropine- 
like action ean be utilized to best advantaze. 

Of the 236 patients with respiratory allergies to whom Ambodry! has been 
administered orally, 57 have obtained complete remission of symptoms while 
taking the drug, 1380 have been improved, and 49 (20.8 per cent) have had no 
relief at all. 

C. Miscellaneous conditions.—Two of 3 patients with gastrointestinal mani- 
festations of a food allergy have been much improved by the use of Ambodryl, 
the necessary dose in 1 instance being 300 mg. daily. 

Two of 3 cases of spastic colon have been afforded some relief by the use 
of Ambodryl, but in general the improvement thus obtained has been shortlived; 
furthermore, little has been accomplished by increasing the dose to maximal 
therapeutic levels. 

Migrainous headaches may be relieved by large (50 mg.) unit doses of Ambo- 
dryl, repeated in 2 hours if necessary. The drug is always worthy of trial in 
such conditions but experience to date is too limited to establish a priori any 
standards regarding the type of patients who may be benefited. 

Because of the vasodilatory action demonstrated for diphenhydramine 
hydrochloride** Ambodry]! has been tried in essential hypertension. No changes 
have been observed in blood pressure; however, 1 subject has obtained complete 
relief of headache which was his only, although most distressing, complaint. 
While he had obtained similar improvement from diphenhydramine, he avoided 
its use because of a tendency to somnolence. 

Sea and airsickness can be partially or completely controlled by Ambodryl, 
although, in a very limited experience, we believe that diphenhydramine is better 
suited for this purpose. 

Ambodry! should be given further trial in such conditions as premenstrual 
tension and prolonged postoperative hiccoughing, as preliminary trials suggest 
some degree of usefulness for such conditions. 


III. TOXIC OR UNTOWARD REACTIONS 


In 43 subjects tested, no unpleasant or toxie reaction of any kind was 
observed following the use of Ambodryl for 1 week in doses of 75 mg. daily. Of 
321 subjects who received Ambodryl at some one or more levels of dosage between 
100 and 600 me. daily, 27, or 8.4 per cent, showed some type of untoward or 
toxic reaction. However, this statement scarcely offers a true perspective of the 
side effeets of Ambodryl. Two types of effect seem to be present, and appear to 
be rather sharply delineated from each other on the basis of the amount ingested. 
The first group of manifestations may appear at any level of dosage below 375 
mg. daily, and, in the order of frequency (Table TV), includes drowsiness (3.1 
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per cent), dryness of the throat (1.4 per cent), diarrhea (0.7 per cent), anorexia 
(0.5 per eent), dizziness (0.2 per cent), nausea (0.2 per cent), vomiting (0.2 
per cent), and tiredness (0.2 per cent). 

In arriving at these figures, each individual has been considered as a new 
subject at each change of dosage; in the ease of Ambodryl, little tolerance seems 
to be acquired to an untoward effect, so that once observed on any given dose, it 
will tend to remain when a greater amount is used. However, when these dupli- 
‘ations are considered it will be noted from Table [IV that we have observed 426 
subjects receiving daily doses of Ambodryl ranging from 75 to 375 mg., inclusive. 
Among these there have been a total of 28 different symptoms or an incidence of 
6.5 per cent. Actually, of the 321 individuals involved in these calculations, 20 
or 6.2 per cent showed some type of reaction. Of these subjects, 3 discontinued 
the drug because of the unpleasant reactions, 2 because of drowsiness after 
taking 225 me. daily, and 1 because of nausea and vomiting in relation to a 
similar dose of the medicament. 

When the daily dose of Ambodry] is raised to 450 mg. there is a sharp break 
in tolerance, and at this point the truly toxie manifestations of the drug appear. 
In order of their frequency at this level of dosage as seen in 24 subjects, these 
are: jitteriness, jumpiness, and restlessness (16.7 per cent); insomnia (16.7 per 
cent); weakness (12.4 per cent}; drowsiness (8.3 per cent); dizziness (4.1 per 
cent); anorexia (4.1 per cent); constipation (4.1): and headache (4.1 per cent). 
Four of the 24 individuals were unable to tolerate the drug at a level of 600 mg. 
daily because of these toxic reactions. In the remainder, further toxic symptoms 
appeared, similar in kind and degree to those just noted. In addition, 2 of the 
20) persons became disoriented. 


DISCUSSION 


B-(para-bromobenzhydryloxy )-ethyldimethylamine hydrochloride (Ambo- 
dryl) is an alkamine ether closely resembling diphenhydramine hydrochloride, 
and differing from it by the addition of a bromine atom to one of the benzene 
rings in the para position. Its strueture is identical with that of Toladryl, 
except that the methyl group of the latter is replaced by the bromine atom. 
Both Toladryl and Ambodry! are more active therapeutically and less toxie than 
the parent compound, diphenhydramine hydrochloride. Moreover, they appear 
to have higher therapeutic indices than any other antihistamine compounds 
currently available. There is therefore some justification for a comparative 
discussion of their relative merits, utilizing diphenhydramine as a_ reference 
drug, inasmuch as it was the first of the antihistamine compounds to be intro- 
duced into medicine in this country and remains one of the most useful in prac- 
tice. On this basis, let us consider : 

A. The antihistamine effects.—Following the use of successively increasing 
doses of diphenhydramine hydrochloride, it has been shown that the ‘wheal and 
flare’’ reaction of the skin to histamine can be almost completely abolished by 
doses of 300 mg. or more.” In comparable studies, Toladryl produces a similar 
effect in doses approximating 600 me. daily,' while the response to Ambodrvy1 
(Fig. 1) closely parallel those of diphenhydramine. 
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Diphenhydramine hydrochloride has a definite tendency to suppress the 
secretion of gastric acid,® although this action is not uniformly exerted.t Tola- 


drvl under comparable conditions seems actually to increase the amount of acid,' 


while Ambodry! shows no recognizable trend of activity. 

There is considerable question as to the validity of accepting the gastric 
secretion of acid as a histamine-indueced event. Therefore, if we discount the 
aforementioned results and rely upon the dermie responses to intracutaneously 
injected histamine as affected by the 3 antihistamine agents mentioned, we may 
conclude that the action of Toladry! is about one-half as great as that of diphen- 
hydramine hydrochloride, while that of Ambodryl approximately equals the 
effect of the latter compound. On this basis alone, one might expeet Ambodryl 
and diphenhydramine to be equally effective against allergic reactions in which 
releases of histamine appear to be a major factor, such as the various urticarias 
and other itching dermatoses. In actuality, however, Ambodryl seems to be 
twice as active, weight for weight, in the control of the skin manifestations of 
such conditions. Toladryl, which should be only one-half as active as diphen- 
hydramine in this same regard, also appears to be twice as effective as the older 
eompound. It seems difficult to explain these phenomena on the basis of hista- 
mine releases alone. 

A marked increase in the dermi¢ response to histamine has followed within 
7 to 14 days after the discontinuance of every antihistamine or ‘‘blocking”’ 
compound we have studied'** (Fig. 1). If the effectiveness of antihistamine 
or blocking compounds depends upon their ability to diminish temporarily the 
sensitivity of the tissues to histamine, then one might expect their withdrawal 
to be associated with a marked exacerbation of the allergic state. However, in 
our experience, this has not occurred. This seriously raises the possibility that 
these compounds act by interfering with the synthesis of histamine rather than 
by preventing its attachment to ‘‘sensitized cell receptors. ”’ 

B. The atropine-like effects —Of the 3 compounds, diphenhydramine exerts 
by far the strongest vagal paralyzant action. Probably for this reason, in addi- 
tion to its effect upon the sensorium, it has yielded best results not only in 
combating attacks of asthma but also in keeping the patient free of such epi- 
sodes.''* Its usefulness in this field during the Cay is limited beeause of the 
vreat frequeney with which drowsiness occurs. For this reason we like to 
combine Ambodryl, least likely of the 3 to cause drowsiness, and diphenhydra- 
mine hydrochloride, giving the former throughout the day, and the latter at 
bedtime, and again later in the night should the patient awaken. This use of a 
mild atropine-like agent at bedtime is often enough to prevent the rise of vagal 
tone that frequently occurs in the early morning hours. In this group of cases, 
Toladry] is not quite so satisfactory a drug as Ambodryl, as it is about twice as 
frequently associated with drowsiness, and exerts no greater atropine-like effect 
than does the latter drug.' 

C. Relative toricity—Throughout the entire gamut of dosage diphenhydra- 
mine hydrochloride* proves to be a little more than 4 times as toxie as Toladryl' 
and from 8 to 10 times as toxie as Ambodryl (Table IV). In a therapeutie range 
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of dosage, the nature of the side effects is very similar for all 3, but when a 
true toxic action begins, at about 450 mg., insomnia becomes a more prominent 
feature of Ambodry! activity than does somnolence, with an accompanying 
heightening of the irritability of the sensorium, whereas with both diphenhydra- 
mine* and Toladryl' there is an accentuation of the drowsiness associated with 
disorientation, and aphasia. Diphenhydramine shows here more of a hyoscine 
than an atropine effect, and simulates the sedative phase of hyoscine activity, 
while Ambodry] accentuates the violent or irritable phase. This, again, makes 
diphenhydramine the drug of choice where sedation is desired in conjunction 
with the antihistamine effect. Such action appears to be highly desirable in 
connection with the itching dermatoses, particularly the urticarias and atopie 
eezemas, where the dermatologist is somewhat averse to the use of barbiturates 
and still more opposed to the use of opium and its derivatives. Similarly, this 
sedative action is of some value in patients with repeated, more or less continuous, 
and incapacitating attacks of asthma as well as in status asthmaticus. On the 
other hand, Ambodry] is the best of the 3 drugs for use in the ambulatory patient 
beeause it is more effective than diphenhydramine, weight for weight, and is a 
less toxic compound than either of the other drugs with which it is here compared. 

D. Therapeutic indices —Some conditions respond best to one and others to 
another of the antihistamine compounds, as already emphasized in relation to 
the greater relaxant and sedative action of diphenhydramine. However, the 
trend of activity of these compounds is such that a general therapeutic index 
ean be established with reference to diphenhydramine as a standard. If the 
average toxic activity and the average therapeutic dose of this compound are 
each given an arbitrary rating of 1.0, then the same 2 factors can be expressed 
for other drugs as fractions or multiples thereof. If, when the necessary facts 
have been established, the figure for therapeutic potency is divided by that for 
toxicity, some approximation of the relative activity and usefulness of the com- 
pared drugs is obtained. Thus, in relation to the present compounds, we find 
that the therapeutic index of Toladryl hydrochloride is 6.7' and that of Ambo- 
dryl, 18.0 (Table V). 


TABLE V. COMPARATIVE EFFECTIVENESS OF THREE ANTIHISTAMINE COMPOUNDS 

| TOXICITY. RATIO. | THERAPEUTIC RATIO. | THERAPEUTIC INDEX* 
Diphenhydramine HCl 1.0 1.0 1.0 
Toladryl HCl 0.30 2.0 6.7 
Ambodryl HCl 0.11 2.0 18.0 




















*Therapeutic index is arrived at by dividing therapeutic ratio by toxicity ratio. 

The criteria we have applied for arriving at these indices are extremely 
severe and critical, and include a study of toxic as well as therapeutic doses. 
Employment of similarly rigid criteria for some of the antihistamine compounds 
highly rated in the literature proves none to be superior to Ambodryl, and pos- 
sibly one equal in therapeutic activity to Toladrvl. It is most unfortunate that 
a majority of the clinical reports regarding antihistamine substances are com- 
pletely lacking in any detailed information regarding actual doses employed in 


the various allergic diseases and are equally wnecommunicative concerning the 
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levels of dosage at which side reactions have occurred. It has been impossible 
for us to subject all of these materials to the same type of study accorded diphen- 


hvdramine hydrochloride and its closely allied derivatives, but an analysis of 


the action of tripelennamine by the same methods accords it a therapeutic index 
of 0.9 and of prophenpyridamine an index of approximately 4.0.5 Unfortunate- 
ly, antihistamine substances have been produced more rapidly than the clinical 
investigator can critically evaluate then. Perhaps long continued use well serve 
to sift the good from the bad, for at the present time no easily manipulated vard- 
stick exists by which simple clinical trial and ‘‘impression’’ can afford the 
student an accurate picture of their relative merits. 


SUMMARY 


1. From a study of 34 normal individuals and some 296 patients treated 
with Ambodryl (8-|4-bromobenzhydrvloxy |-ethyldimethylamine hydrochloride), 
the following pharmacologic actions were demonstrated in human beings: (a) 
suppression of the ‘‘wheal and flare’’ reaction which normally follows the 
intracutaneous introduction of histamine; (b) a tendeney to pupillary dilatation 
in larger doses (300 mg. or more daily); and (¢) slight lowering of the basal 
metabolic rate in the largest doses, although the degree of this change may not 
be statistically significant. 

2. In daily doses varying from 75 to 600 mg. orally ingested for periods of 
time varying from 1 to 54 weeks, no appreciable changes were produced by 
Ambodry! in the following: weight; pulse rate; blood pressure; electrocardio- 
eram; icteric index; van den Bergh reaction; cephalin flocculation; serum 
inorganie phosphorus, cholesterol, cholesterol esters, total protein, albumin, and 
globulin; blood urea nitrogen, creatinine, and glucose; the blood count; gastric 
acidity; glucose tolerance; and urinalysis. 

3. Ambodryl has been administered to 296 patients for periods of time 
ranging from 1 day to 14 months in amounts varving from unit doses of 25 mg. 
to 300 me. daily. Maintenance doses of the drug have varied from 50 te 300 mg. 
daily. 

4. Partial or complete relief has been afforded all cases ot urticaria, angio- 
neurotic edema, contact dermatitis, spastic colon, and premenstrual tension. 
Approximately 90 per cent of all cases of seasonal allergic rhinitis have obtained 
relief. Between 75 and 80 per cent of the cases of atopic eczema and nonseasonal 
allergic rhinitis have been improved and 50 per cent of the patients with bron- 
chial asthma and migraine have been helped. Other conditions which have been 
treated include generalized pruritus of varied etiology, gastrointestinal allergies 
due to food, essential hypertension, sea and airsickness, and postoperative hic- 
coughing. 

5. In 321 subjects, the over-all incidence of side effects or toxic symptoms 
was 8.4 per cent; in a therapeutic range of dosage (from 75 to 300 mg. daily) 
for the same subjects this incidence was 6.2 per cent. No untoward reactions 
were observed in daily doses below 100 mg. Qualitatively, the unpleasant symp- 
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toms resembled those associated with the administration of diphenhydramine 
hydrochloride. In descending order of frequency they ineluded drowsiness, 
dryness of the throat, diarrhea, and anorexia. 

6. The therapeutic activity and toxicity of Ambodryl have been critically 
compared with those of diphenhydramine hydrochloride and Toladryl. Practical 
considerations in connection with such comparisons are discussed. 
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THE USE OF OLEIC ACID TO INHIBIT THE RELEASE OF 
HISTAMINE IN VITRO* 


W. C. Spain, M.D., ANd MarGaret B. Strauss, M.S., NEw York, N. Y. 


PAIN, Strauss, and Neumann’ recently reported that histamine is released 

by serum of untreated allergic persons after incubation with antigen and 
normal rabbit blood, the latter being used as a reservoir of bound histamine, 
that is, the histamine within the white cells. Neither normal human serum nor 
serum of allergic persons after injection treatment released histamine from such 
mixtures. This was the first time that these sera have been differentiated on 
the basis of histamine response. The release of free histamine from the bound 
form as a result of antigen-antibody reactions is thought to be mediated by 
enzymatic action. 

Ungar? has shown that there is a release of proteolytic enzyme in anaphy- 
lactic and peptone shock. Rocha e Silva, Andrade, and Teixeira,* by eliminating 
the effect of heparin, showed that fibrinolvsis was a constant feature of anaphy- 
lactic and peptone shock in dogs. More recently, Ungar and Mist* reported that 
fibrinolysin was released when antigen was added to the serum of sensitized 
animals. t 

Jobling and Peterson® in 1914 showed that the lipoids of tuberele bacilli 
inhibit proteolytic enzymes. Peck’ reported that these lipoids also inhibit erys- 
tallized trypsin. (Gerstl and Tennant® found that low molecular concentrations 
of neutralized oleic, linoleic, and chaulmoogrie acids eause inhibition of the 
enzyme solutions. (ros and Benoit® reported that a preliminary injection of 
olive oil prevented anaphylactie shock in the guinea pig. 

Experiments were devised by use of methods previously described’ to ascer- 
tain whether the release of histamine, from nontreated human allergic serum 
and antigen mixtures, in vitro, could be inhibited by addition to the mixtures 
of fatty acid which may act through enzymatic inhibition. To 2 ml. of serum 
from a nontreated ragweed-sensitive patient was added to 0.1 ml. of ragweed 
extract containing 100 protein nitrogen units and 0.1 ml. of freshly prepared 
and neutralized oleic acid solution, so that 0.001 to 0.0025 molar oleie acid 
existed in the total mixture. This mixture was incubated from 30 minutes at 
37° (. Then 5 ml. of freshly drawn heparinized normal rabbit blood (as a 
reservoir of bound histamine) was added to this mixture, stirred, and again in- 
cubated at 37° C. for 30 minutes (Mixture 1 of Table [). All control mixtures 
were run at the same time and with the identical rabbit blood; 1 contained all 
of the aforementioned constituents except the oleic acid (Mixture 2); another 
contained only allergic serum and the rabbit blood (Mixture 3). A constant 
volume was maintained in all mixtures with 0.85 per cent saline solution. After 
centrifuging these mixtures there was a volume of 4.6 ml. in the supernatant 

*From the Division of Allergy, Department of Medicine, and the University Hospital, New 
York University Postgraduate Medical School, New York, N. Y 

+The failure of soy bean trypsin inhibitor and bovine antifibrinolysin to inhibit the hista- 


mine release from antigen and antisera mixtures was published by McIntire, Roth, and Sproull 
after our data were completed. 
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fluid and 2 ml. were taken for the histamine determination using the McIntire" 
method of purification and biological assay with guinea pig ileum strips. Each 
figure for histamine concentration shown in Table 1 was checked on at least 
2 different ileum strips and represents an average of these estimations. Of 44 
pairs of histamine determinations, 34 gave identical results on different ileum 
strips. In only 4 instances did the histamine on duplicate ileum strips vary 
by as much as 0.05 gamma per ml. of test solution, and this is equivalent to 
0.6 gamma histamine in the data in Table I. There were only 3 results which 
varied more than this and they were omitted from this report. Where 2 estima- 
tions of histamine appear in parentheses in Table I duplicate analyses were 
run on 2 ml. aliquots from the supernatant fluid of the mixtures and carried 
through the chemical purification and biological assay. All mixtures were num- 
bered when made and the tests on the ileum strips were performed without the 
technician’s knowledge of the composition of the mixture. 


TABLE I, INHIBITION OF HISTAMINE RELEASE BY OLEIC ACID FROM MIXTURES OF NONTREATED 
POLLEN SENSITIVE SERA, POLLEN EXTRACT, AND NORMAL RABBIT BLOOD 








GAMMA HISTAMINE IN SUPERNATANT SOLUTION DIFFERENCE 























| = 
| MIXTURE 1 | MIXTURE 2 | | | 
HUMAN (ALLERGIC SERA,|(ALLERGIC SERA,| MIXTURE 3 | | 
ALLERGIC | ANTIGEN,* | ANTIGEN,* | (ALLERGIC SERA,| MIXTURE MIXTURE 
SERA | OLEIC ACID) | SALINE) | SALINEt ) 2-4 1-3 
WIL 3.5 (3.5; 3.5) [5.8 13.5 | +2.3 | 00 — 
SMI 2.5 3.2 (2.9; 3.5) 13.5 | +0.7 | -1.0 
MCG 2.9 (2.9; 2.9) |3.5 (3.5; 3.5) [2.3 +0.6 | +0.6 
MAC 2.5 [3.9 12.3 +1.0 | +0.2 
MEE [2.9 4.6 12.9 | +1.7 | 0.0 
SCH 3.2 (3.5; 2.9) [4.0 (5.2; 4.0) [3.6 (S & W) | +1.4 ~0.4 
KLU 12.4 (2.3; 2.5) |3.3 2.38 (HOD) +0.9 | +0.1 
FAL 4.6 5.8 (5.8; 5.8) 14.6 (HUS) | +1.2 | 0.0 
PAU 2.3 3.5 2.3 (STR) +1.2 0.0 
CHA 3.9 (0.2 3.0 (BEL | +1.7 0.0 
SPU 3.5 (3.5; 3.5) |4.7 (46; 4.8) 2.9 (W&R) | +12 | +0.6 
KIP 2.35 (2.4; 2.3) |4.0 (3.9; 4.1)¢ |2.3 (BOB | +1.65 +0.05 
MES 41 (41; 41) |40 (4.1; 4.1) [85 GigéG) | 0.0 +0.35 
WAR 14.6 (4.6; 4.6) |4.7 (4.6; 4.8) |2.3 (STR) +0.1 +2.3 
LEV 14.6 (4.6; 4.6) 6.9 (6.9; 6.9) [4.35 (GAU) | +2.3 | +0.25 
mean difference +1.197 =| +0.203 





Five milliliters of normal rabbit blood as a source of bound histamine was added to all 
above mixtures. 

*Antigen used was ragweed extract, 100 protein nitrogen units, unless otherwise indicated. 

4In the first 5 experiments the same serum was used in each mixture; in the following 
10 experiments there was insufficient serum for Mixture 3 so that allergic sera were used from 
other subjects (indicated in parentheses) but run on the same blood and on the same day as 
Mixtures 1 and 2. This mixture is essentially a control only on the histamine in the rabbit 
plasma. 

¢Timothy extract. 


Table I shows the results obtained on 15 different sera from nontreated 
pollen-sensitive individuals. The mean difference, mixture 2-1 = + 1.197. Stand- 
ard error of mean = 0.1767. t. = mean staudard error = 6.77. Degrees of free- 
dom = 14. The probability, P, from Fisher and Yates”! tables is less than 
0.001; the mean difference is therefore highly significant; that is, there is no 
reasonable doubt that, for the same serum, the liberated histamine is, on the 
average, less when oleic acid is added than when it is not added. The mean 
difference, mixture 1-3 = +0.203. Standard error of mean = 0.1798. t. = 1.13. 
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Deerees of freedom = 14. P is between 0.3 and 0.2; the mean difference is not 
significant ; that is, so far as could be detected in this small series, the oleic 
acid prevented approximately the whole liberation of histamine since the differ- 
ence between the concentration of histamine in the supernatant solution from 
control mixtures containing only rabbit blood and allergic sera (without anti- 
gen) was not significantly different from mixtures containing rabbit blood, 
allergic sera, antigen, and oleie acid. 

In 2 instances oleic acid was added to the mixture of antigen and allergic 
serum after it had been incubated with rabbit blood, with the following results: 


TABLF IJ 


— | | OLEIC ACID ADDED AFTER 
RABBIT BLOOD, | RABBIT BLOOD, ALLERGIC | INCUBATION OF RABBIT 











ALLERGIC SERUM, | SERUM, ANTIGEN, OLEIC BLOOD, ALLERGIC SERUM, 
ALLERGIC SERUM | ANTIGEN | ACID | ANTIGEN 
: DOA 4.6; 4.8 26; 2.8 a 
LEV 6.9; 6.9 4.6; 4.6 6.3; 6.2 


As expected, there was no histamine inhibition when oleic acid was added after 
incubation of the mixture, since the histamine would have been released before 
the addition of fatty acid. This shows that oleic acid has no effect on histamine 
already liberated. 

CONCLUSION 


The release of histamine from normal rabbit blood by a mixture of allergic 
serum and antigen is inhibited by the addition of small quantities of oleie acid. 


Grateful acknowledgment is made to Dr. Donald Mainland, Professor of Biostatistics, De- 
partment of Preventive Medicine, College of Medicine, New York University, for the statisti- 
eal analyses, and to Miss Elizabeth Neumann for technical assistance. 


REFERENCES 


1. Spain, W. C., Strauss, M. B., and Neumann, E.: In Vitro Release of Histamine by Hyper- 
sensitive (Allergic) Serum in Contrast to Immune (Treated) Allergic Serum in 
Antigen and Normal Rabbit Blood Mixtures, J. ALLERGy 21: 318, 1950. 

2. Ungar, G.: Release of Proteolytic Enzyme in Anaphylactie and Peptone Shock in Vitro, 
Lancet 252: 708, 1947. 

3. Rocha e Silva, M., Andrade, S. O., and Teixeira, R.: Fibrinolysis in Peptone and Ana- 
phylactic Shock in the Dog, Nature 157: 801, 1946. 

4, Ungar, G., and Mist, I.: Observations on the Release of Serum Fibrinolysin by Specific 
Antigen, Peptone and Certain Polysaccharides, J. Exper. Med. 90: 39, 1949. 

5. McIntire, F. C., Roth, L. W., and Sproull, M.: In Vitro Histamine Release From Sensi- 
tized Rabbit Blood Cells; Evidence Against Participation of Fibrinolysis, Proc. Soe. 
Exper. Biol. & Med. 73: 605: 1950. 

6. Jobling, J. W., and Peterson, W.: Ferment-Inhibiting Substances in Tubercle Bacilli. 
Studies on Ferment Action IX, J. Exper. Med. 19: 251, 1914. 

7. Peck, R. L.: Inhibition of the Proteolytic Action of Trypsin by Soaps, J. Am. Chem. 
Soe. 64: 487, 1942. 

8. Gerstl, B., and Tennant, R.: Enzymes as Factors in Resistance to Tuberculosis; Inhibi- 
tion of Enzyme Activity by Fatty Acids, Yale J. Biol. & Med. 16: 1, 1943-1944. 

9%. Gros, G., and Benoit, J.: An Attempt to Protect the Guinea Pig Against Serious 
Anaphylactic Shock by Olive Oil and by Desoxycorticosterone Acetate, Compt. rend. 
Soe. de biol. 1385: 1480, 1941. 

10. MeIntire, F. C., Roth, L. W., and Shaw, J. L.: The Purification of Histamine for Bio- 
Assay, J. Biol. Chem. 170: 537, 1947. 

ll. Fisker, R. A., and Yates, E.: Statistical Tables for Biological Agricultural and Medical 

Research, New York, 1948, Hafner Publishing Company, Ine. 








AEROSOL THERAPY IN THE PRACTICE OF ALLERGY* 
A CLINICAL AND BACTERIOLOGICAL EVALUATION OF THE ANTIBIOTICS 
SAMUEL J. PricaL, M.D., F.A.C.P., NEw York, N. Y. 


[* A previous report on the application of steam-generated aerosols, it was in- 
dicated that a simple apparatus useful at home, in the office, and hospital 
was capable of aerosolizing aminophylline and other antispasmodic agents for 
symptomatic relief of asthma.’ Up to that time, all attempts to use amino- 
phylline by inhalation had failed because of limitations of the nebulizers com- 
monly used. With the introduction, however, of the combined steam generator 
and aerosolizer? it was possible to aerosolize large volumes rapidly, and this 
permitted the successful clinical application of aerosol of aminophylline. 


The clinical evaluation of steam-generated penicillin aerosol in the pre- 
vention and treatment of respiratory infections in allergic patients has been 
reported.’ This was in the nature of preliminary observations in which were 
reviewed the results of treatments of 111 patients, of which 88 displayed some 
form of respiratory allergy. It is the purpose of this review to extend these 
observations now that we have treated 416 patients and to describe the }acteri- 
ologic methods now employed in determining specific antibiotic therapy. 


In the preliminary report it was shown that penicillin aerosol was highly 
effective in the treatment of infective asthma; nevertheless, failures and relapses 
were encountered. The present report will show that these were due to inade- 
quate therapy, to the limited range of activity of penicillin, and to the possible 
existence of a carrier state conducive to reinfection. 

Emphasis was placed in the earlier report on the proper preparation of 
the patient in the treatment of infective asthma, that it was important to im- 
prove the vital capacity before administering the antibiotie as an aerosol. Addi- 
tional experience has verified this. 

Brief mention was made in the previous report on the ‘‘bathroom treat- 
ment’’ of respiratory infections in infants and children, Continued experience 
has indicated this procedure to be of exceptional value because of its simplicity, 
efficiency, and because it is possible to treat several patients simultaneously with 
aerosols of antibiotics. This procedure will be elaborated below. 

Finally, it was indicated earlier, it is possible in most patients to prevent 
infective asthma, bronchitis, sinusitis, and related conditions by the judicious 
use of penicillin aerosol at the first sign of a ‘‘cold,’’ during the viral phase, 
preventing the bacterial phase and its complications. The data below corrob- 
orates these observations. 

Clinical Materials and Methods.—A detailed analysis of the 416 patients 
treated will be reported elsewhere. Reviewed at this time are the 184 patients 
of special interest to the allergist. These comprise 38 hospitalized patients 


*From the Department of Medicine (Allergy), New York Medical College, Flower-Fifth 
Avenue Hospital, New York, N. Y. 
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suffering from severe infective asthma, frequently in status asthmaticus; 131 
ambulatory patients suffering from mild to moderately severe asthma, treated 
at home or in the office; and 15 patients suffering from allergi¢e rhinitis with 
secondary sinusitis. The patients ranged in age from 1 to 73 years, and the 
duration of the disease (asthma) varied from a few days to over 50 years. 

Selection of the Patient for Therapy.—The presence of infection is the sole 
eriterion for therapy with aerosols of the antibiotics. The history is often 
revealing. Many of the patients treated related the onset of asthma to an acute 
respiratory infection such as tonsillitis, sinusitis, bronchitis, pneumonia, measles, 
or pertussis. Where the origin was obscured by time, there was a history of 
asthma only or primarily in the ‘‘cold”’ seasons, with definite aggravation fol- 
lowing en acute upper respiratory infection. Indeed, a good number could 
account for asthma only on the basis of infection, there being no history of any 
specifie sensitivities to foods or inhalants. Those with long-standing and peren- 
nial asthma frequently reealled that during the first years asthma occurred only 
during the winter and later became perennial. Another group with known 
sensitivities to pollens could relate an aggravation and prolongation of their 
symptoms (asthma or hay fever) beyond the seasons, due apparently to infection 
superimposed upon the allergy, of which the patient was not usually aware. 

In addition to the revealing history the next most useful eriterion, from 
a clinical point of view, was the presence of infection as evidenced by an inflamed 
mucous membrane associated with purulent secretion in the nose (from frank 
pus to adherent crusty, dried purulent mucus) or in the nasopharynx. At 
times, the evidence of infection was noted in purulent expectoration, due to 
bronchitis or bronchiectasis (a 24-hour sputum is of value since the volume gives 
additional valuable information). On the other hand, nothing may be noted 
upon examination other than an inflamed membrane, but the patient’s hand- 
kerchiet may reveal a purulent nasal secretion. 


Other corroborative evidence may be obtained, when in doubt, by sueh 
laboratory procedures such as a blood count, sedimentation rate, nasal smear, 
and x-ray examination of the sinuses and chest. In the majority of the patients, 
however, the history and physical examination suffice. 


It should be re-emphasized that the diagnosis of asthma per se (unless 
infective or of the mixed type) is not an indication for therapy with the anti- 
bioties. The indiscriminate use of aerosols of antibiotics for all types ef asthma 
is not only fruitless but at times harmful. Nor should treatment of asthma be 
limited to the treatment of infection, since it is well known that specifie allergens 
and/or psychogenic factors may induce or aggravate this condition. A proper 
balanee must be struck in analyzing the role of allergy, infection, and psycho- 
somatie factors in.any given ease in which single or combinations of factors 
may be responsible. 

Methods of Treatment.—The various methods of application of the steam 
generator and aerosolizer, and the methods of st: pilization and confinement of 
the aerosol for maximum utilization, have been described,* 4 
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The breathing box which has afforded us the best blood levels of penicillin 
was used in over 90 per cent of the cases treated, either as the sole method or 
following open inhalation. Originally devised merely for the purpose of con- 
fining the aerosol stabilized with propylene glycol, it was subsequently noted 
that the box, tube, and valves acted as baffles, so that the final aerosol available 
to the patient is a fine ‘‘smoke’’ containing steam, propylene glycol, and the 
antibiotic in a fine mixture. As a rule, this is readily tolerated with the excep- 
tion of the occasional patient intolerant of steam. Another advantage of the 
breathing box is that the condensate obtained from the drain of the box is 
sufficiently potent to be used again. This is of particular importance when 
using costly antibioties.° 

Studies of the particle size of the aerosol emerging from the breathing box 
reveal it to be in the order of 2 to 2 micra, which compares favorably with the 
best of the nebulizers in common use.® This permits greater penetration of the 
aerosol into the lungs, and probably accounts for the excellent blood levels 
obtained by this method.* 

The closed chamber or ‘‘bathroom method’’ of treatment deserves special 
consideration in view of its usefulness in treating infants and children at home, 
simply, conveniently, and economically. It is administered by one of the parents 
confined with the child in the bathroom. One selects the parent who may display 
clinical or bacteriologic evidence of respiratory infection, thereby helping the 
parent and, at the same time, removing a source of reinfection for the child. 
(The implication of the carrier state and its significance is elaborated later.) 
The disadvantage of the method is that larger doses of penicillin must be used, 
since it is disseminated into a relatively larger chamber than the breathing box, 
and two people are being treated instead of one. Nevertheless, it is an efficient 
method and has proved of value as indicated below. The efficiency of the method 
is enhanced by adequate preheating of the bathroom to prevent condensation 
of the aerosol. This is done by filling the bathtub with hot water prior to treat- 
ment. The addition of 1 to 2 ¢.. glycerine to the propylene glycol solution of 
penicillin maintains the aerosol for long as 1 hour, if desired. Bacteriological 
studies® in the bathroom filled with propylene glvcol-penicillin aerosol, in which 
seeded plates were exposed every 10 minutes for 10 minutes during a 1-hour 
observation period, indicated that penicillin remains suspended in the atmosphere 
for at least 40 minutes. Control studies in which propylene glycol and glycerine 
without penicillin were used showed overgrowth of all exposed plates. This 
eliminates the possibility that the well-known sterilizing effect of propylene 
glyeol was responsible for the lethal action on the seeded organisms (a strain 
of penicillin-sensitive Staph. aureus). This was anticipated since propylene 
glycol vapor or aerosol exerts its effect primarily in an atmosphere of low 
humidity.’ 

Bacteriologic and Epidemiologic Considerations.—In view of the limited 
range of the various antibiotics which may be employed as an aerosol, the author 
has utilized information obtained from culture, and in vitro inhibition studies 
as a guide to therapy. The details of this phase of the work is being reported 
elsewhere.” In this study 225 pharyngeal cultures were obtained from 163 
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patients suffering from sinorespiratory infection, with or without associated 
allergy. This netted 583 culture isolates, of which 564 were subjected to the 
inhibitory action of penicillin, bacitracin, and streptomycin. Subsequently 
aureomycin and chloromycetin were added to the battery of testing agents, and 
164 culture isolates were tested with these in addition to the afore-mentioned 


antibioties. 

This revealed that penicillin cannot be relied upon as the exclusive agent 
for the treatment of sinorespiratory infection. On a comparative basis (per- 
centage of total organisms inhibited) bacitracin and aureomycin outranked 
penicillin and streptomycin. Chloromycetin was a very poor last. In the first 
series, limited to the analysis of the inhibitory action of penicillin, bacitracin 
and streptomycin, 18 organisms (3.2 per cent) were completely insensitive to 
any of these. Included in this group were some common pathogenic organisms 
frequently encountered (hemolytic staphylococci, streptococci, and pneumococci). 
With the addition of aureomyein and chloromyeetin the incidence of nonreactors 
was reduced to 1.8 per cent and no longer included the sram-positive group. 
This was largely due to the action of aureomyein. 

The value of the inhibition test was revealed in particular when it was 
noted that streptomycin was effective against a number of gram-positive organ- 
isms not inhibited by penicillin or bacitracin. This would indicate that one 
cannot rely completely on the short eut of a smear and gram stain. 

Although there are limitations to this procedure as previously reported,'° 
and there is no absolute correlation between bacteriologie reports and clinical 
observations, the procedure of culture and inhibition testing is a useful and 
at times a necessary adjunct to successful therapy of sinorespiratory infections 
with specific antibioties. 

In the analysis of the data obtained from these bacteriologie studies, a 
search was made for the possible existence of a carrier state within the family, 
since it was frequently necessary to treat several members of the family simul- 
taneously or in sequence. Furthermore, repeated reinfection, particularly in 
children, suggested such a possibility. The study of the family units involved 
43 people from whom 68 cultures were obtained, and 159 organisms isolated and 
identified. In 10 of the 17 families there was presumptive evidence indicating 
the possibility of a carrier state.’ Only 6 of the families were studied com- 
pletely, and in 5 of these families there was suggestive evidence of a possible 
carrier within the family. The implication, from a clinical point of view, is that 
it may be necessary to treat one or more members of a family who are apparently 
not in need of medical attention, in order to benefit the patient suffering from 
continuous or repeated respiratory infection. 

Therapeutic Agents Employed in Aerosol Form.—The therapeutic agents 
employed in aerosol form fall into the categories of spasmolyties, antibiotics 
and antibacterial agents, and mnuneolytics. For convenience, a dosage table is 
presented below. 

The primary antispasmodic administered was aminophylline given by open 
inhalation. The contents of the usual ampule suffices in most instances (10 e.e. 
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containing 334 grains [0.25 Gm.]). Larger doses may be used advantageously, 
however, without fear of reactions.* It is possible to economize by preparing 
stock solutions or by dissolving individual powders in water. The solutions 
need not be sterile but should be kept airtight since CO, in the air will precipi- 
tate the theophylline. Occasionally we have added Isuprel 1:200 to the amino- 
phylline and have found this combination effective, but we must caution against 
its continued use because of the marked tachyeardia and excitability seen in 
some patients. 

The primary antibiotic agent has been and continues to be penicillin. Used 
in aerosol form it exerts twofold action: by local deposition in large concentra- 
tion in the respiratory tract, and by systemic action following absorption from 
the enormous surface of the lung. When used alone this antibiotic will provide 
worth-while improvement in most patients treated, if adequate dosage is given. 
Ideally, the antibiotic to be applied should be determined in advance by bae- 
teriologie examination and in vitro inhibition tests described above. This is not 
always feasible. It is, therefore, practical to start with penicillin and, if no 
response is noted within a week, streptomycin and/or bacitracin may be added 
to the treatment. More recently we have employed combinations of penicillin 
and bacitracin, in view of the synergism of the antibiotics, and believe this com- 
bination to be more effective than penicillin alone." 

The treatment should be continued in chronic infections, in view of our 
experience, for about 5 days after all evidence of infection has disappeared ; 
otherwise, relapses may occur, The appearance of the membranes and the ab- 
sence of a purulent discharge serve as a guide. The duration of treatment will 
vary, therefore, from 1 to 4 weeks, rarely more. The acute infections respond 
dramatically in 24 to 48 hours; chronic infections as a rule are slower to respond. 
In the treatment with penicillin the response is dependent as well upon the pri- 
mary infecting organism. Streptococci and pneumococci are readily eliminated. 
Some staphylococci are considerably more resistant. 

A pattern of response frequently noted is one in whieh there is marked 
improvement within the first few days, then an aggravation of the infection 
which, upon further therapy, finally responds. This should be explained to the 
anxious patient who needs reassurance. It should be emphasized that premature 
cessation of treatment frequently leads to relapses, and the patient’s cooperation 
must be obtained to achieve the desired result. 

The question of development of resistance to penicillin, and it does oecur,"' 
should not deter us from its use. Inadequate dosage and irregular treatment 
are responsible in a large measure for this phenomenon. The use of the culture 
and in vitro inhibition tests will reveal the presence of resistant strains and will 
indicate which antibiotic should be substituted.‘ The application of this pro- 
cedure frequently converts failures into successes. 


*Dr. B. Halpern of Paris, in a personal communication to the author, has confirmed the 
observation that aminophylline aerosol may at times succeed where it had failed intravenously. 
He uses larger doses and continues treatment over a longer period to maintain bronchial re- 
laxation. He has devised a nebulizer of larger capacity than the ordinary nebulizer, and uses 
an air flow of 14 liters/min. He has also modified the theophylline ethylenediamine combina- 
09 (aminophylline) since this is unstable when exposed to the CO: in the air blown through 
the apparatus. 
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f : Reactions to penicillin are relatively infrequent considering the fact that 
* we are dealing with many allergic patients. Of the 248 office patients treated, 
S 9 (3.7 per cent) showed allergic reactions as follows: 
ic ; ? ae , 

Angioedema with arthritis and fever 
)~ ; 

(serum disease syndrome) ] 

{ F ; 

Mild urtiearia 3 
1 — ; 

Contact dermatitis of the face 4 

Glossitis 2 


Cessation of treatment and the use of the autihistaminies brought prompt relief 


, ‘4 of the symptoms, except for the angioedema which lasted 5 days. Contact derma- 
. titis may be readily prevented by coating the face with petrolatum prior to 
treatment. 

: Although some patients with asthma were worse following treatment w*’ 
penicillin aerosol, it could not be ascertained that penicillin per se was the ¢2 :.sa- 
: 3 tive agent since penicillin given at a later date caused no reactions. The allergic 
l is patient tolerates penicillin well, and where reactions do occur they predominate 
;' in the skin. 


TABLE I. 





ment are recorded in Table I. 








TYPE OF 


| q DRUG MEDICAMENT 


METHOD OF 
ADMINISTRA- 
TION 





Aminophylline 


Antispas- 


modies | tsuprel 


| Penicillin 





Antibioties 


Open inhala- 
tion 


Open inhala- 
tion 


Open inhala- 
tion 


‘Tent method 


Closed eham- 
ber (bath- 
room 
method ) 





Breathing box 


DILUENT 


AMOUNT/DOSE 





H.O 


H.O 


H.O 


Propylene glycol 
18 ¢.e. and 2 
c.c. glycerine 


Propylene glycol 


18 ¢.c. and 2 
€.€. glycerine 


Propylene glycol 


20 Ge. 





Streptomyein* 


Bacitracin 


Ammonium 
chloride 


M ucoly ties 


*Do not attempt to dissolve streptomycin (calcium complex) directly in propylene 
first in water and then 


since this forms a gummy 


insoluble 


‘Breathing box 


Breathing box 
Open inhala- 
tion 





mass. 


Dissolve 


H,O 1-2 ¢.c. and 
then add to 
propylene gly- 
col (18 @.e.) 


Propylene glycol 


H.O 


0.25 to 0.5 
Gm. in 10-20 
c.c. HO 

1-2 c.c. of a 
1-200 solu- 
tion in 10 
c.e, H,O 

50-100,000 — 
units in 10 
20 e.c. H.O 


“100-300,000 | 


units 


“200-400,000 
units 


350-300,000 
units 
0.5 to 1.0 Gm. 


25-50,000 
units 

10 e.e. of a 
5G solution 





add to the 


The dosage, vehicle, methods of administration, and frequency of treat- 


SUGGESTED DOSAGE SCHEDULE FOR AEROSOL ADMINISTRATION 


| FREQUENCY 


OF AD- 
MINISTRA- 
TION 
1-3 x d. 
13x d 
2-3 a 
2-3 x d 
1-2 x dl. 
1-2 d 
12x d 
]-2 d 
1-3 d 


glycol, 
glycol. 
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Streptomycin.—This antibiotic in aerosol form has been used _ relatively 
infrequently by us, usually in combination with penicillin. Occasionally, strepto- 
mycin therapy was given where penicillin had failed and where bacteriologic 
studies indicated its use. It is a valuable drug but its use was limited because 
of fear of development of resistant strains, allergic skin reactions, and because of 
possible toxic reactions in the vestibular apparatus. These fears were un- 
warranted, and the dosage of 0.5 to 1 Gm. given daily for periods of 1 or 2 weeks 
resulted in no untoward reactions. 

Contrary to published opinion,’ we have found streptomycin, like penicillin, 
to be absorbed readily through the lung, and we have obtained 6-hour blood 
levels of therapeutic value following treatment with the breathing box or tent 
method.® 

Streptomycin has been found potent in our in vitro inhibition studies 
against strains of staphylococci, and streptococci resistant to penicillin, and 
bacitracin.’ It is, therefore, a versatile antibiotic not necessarily limited in its 
action to the gram-negative group of organisms, and it should find greater use- 
fulness as an aerosol. There are, however, many organisms in the gram-negative 
group, which we have encountered, unresponsive to streptomycin, indicating the 
need for a new antibiotic for that group. 


Bacitracin as used in aerosol form has been described in detail elsewhere." 
It is a valuable antibiotic, nontoxic and relatively nonsensitizing as compared 
with penicillin. It parallels penicillin in its range of antibiotic activity, al- 


though we have encountered organisms sensitive only to bacitracin and not to 
any of the other antibiotics (including penicillin, streptomycin, aureomycin, 
and chloromyeetin).* Unlike penicillin and streptomycin, it is not absorbed 
appreciably from the respiratory tract so that its action is primarily topieal. 
Nor is it inhibited by enzymes such as penicillinase, which makes it valuable 
in mixed infections. Furthermore, it exerts marked synergism with penicillin 
against a variety of organisms. 

We have, therefore, advocated its use in cases of sensitivity to penicillin, 
the presence of penicillin-resistant (and bacitracin-sensitive) organisms, and 
where synergism is desired. This has resulted in an appreciable improvement 
in clinical results as compared with cases treated exclusively with penicillin.’® 

Chloromycetin, Aureomycin, and Terramycin.—These antibiotics are not 
yet completely evaluated. Nevertheless, some impressions of their probable 
usefulness for respiratory infections have been garnered from the bacteriologic 
studies summarized above. Chloromyeetin as compared with the other antibiotics 
displayed poor in vitro inhibition. Unlike the other antibiotics, it showed no 
exclusive action against any organism. It was, therefore, given no clinical trial. 
Aureomyein, in sharp contrast, displaved marked potency and has been success- 
fully utilized orally. Until recently it was not available for aerosol therapy 
because of its high acidity and irritating properties. An ethylinediamine com- 
pound of aureomyein is now available, and its usefulness as an aerosol remains 
to be determined. Terramyein, according to our current investigation, dis- 
plays excellent in vitro potency against organisms isolated by culture from pa- 
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tients suffering from sinorespiratory infection. Whether this potency will be 
demonstrated clinically or whether as an aerosol it is preferable to the oral route 
is under investigation. 

Ammonium Chloride and Steam.—The only mucolytie agent used by us so 
far as an aerosol has been ammonium chloride employed in 5 per cent concentra- 
tion. This was given in combination with aminophylline for the purpose of 
thinning the thick, tenacious sputum characteristic of asthma. No definite 
evaluation of this drug can be given at this time. It has not been used in a 
sufficient number of cases for proper evaluation, nor are we certain that some 
of the favorable responses noted were not due to the action of the steam produced 
by the apparatus. 

The exact role of the steam as a therapeutic agent has also not been ade- 


quately evaluated in these studies. There is no doubt that steam itself has a 


beneficial effect on an inflamed mucous membrane and exerts, as well, some lytic 
action on mucus.'* A number of patients previously treated with penicillin 
aerosol generated by a flow of oxygen or air, and who subsequently were treated 
with steam-generated penicillin aerosol, preferred the latter because it did not 
dry them up. Exception is taken, however, by the occasional patient with asthma 
who has an intolerance for steam. 

Dosage of the Therapeutic Agents Used in Aerosol Form.—The various 
modes of application and utilization of the therapeutic agents, as well as a dosage 
schedule found useful in our practice, is appended in Table I. There is a ten- 
deney in the direction of using larger doses in the ease of penicillin. Although 
we originally administered the antibiotic twice daily, it is possible to obtain good 
results with a large single daily dose (300,000 units). This simplifies the office 
treatment a great deal. In some cases the inhibition tests reveal the presence of 
an organism inhibited by the antibiotic for 6 to 8 hours only, after which there 
is growth. This phenomenon of temporary inhibition has been noted in patients 
particularly resistant to antibiotic therapy. These patients require treatment 
at 4- to 6-hour intervals day and night to overcome the infection.‘ 


RESULTS OF TREATMENT 


Of the severely ill patients hospitalized for asthma, only 38 are analyzed 
for this study.* Eliminated were the cases where there was no obvious infection 
and no aerosol therapy was administered. Likewise, cases were eliminated where 
other therapy was administered (such as sulfonamides by mouth, penicillin by 
injection) which might interfere with evaluation of the antibiotics in aerosol 
form. Other medications such as epinephrine, aminophylline, and iodides were 
given reluctantly and were reduced to a minimum. At the time of hospitaliza- 
tion many of the patients were already refractory to these medications. The 
Majority of patients were given no other therapy than the aerosols evaluated 
here. Of these 38 patients, 35 (92 per cent) were discharged as improved. 


*This analysis is limited to the cases treated in 1946 and 1947, and antedated the use 
of the biological methods now employed as a guide to therapy. Bacitracin, aureomycin, chloro- 
mycetin, and terramycin were not then available. 
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The ambulatory patients treated in the office or at home consisted of a total 
of 131 patients suffering from some type of infective asthma. This included 98 
adults and 33 children. Many in this group had previously been subjected to a 
variety of medications and to antiallergic therapy, without the desired success, 
With few exceptions no changes were made in medication when aerosol therapy 
was started. At no time were the antibiotics or antibacterial agents introduced 
in any other form, so as not to interfere with the proper evaluation of the aerosol 
method. 

The results of treatment of infective asthma with a variety of aerosols are 
recorded in Table II. An analysis of the data indicates that children fared 
better than the adults; 84 per cent of them showing moderate to marked im- 
provement as compared with 76 per cent of the adults with moderate or marked 
improvement. None of the children was worse following aerosol therapy. Five 
of the adults were definitely worse on this regimen and this was largely due to 
intolerance of steam. At no time could we definitely attribute penicillin sensi- 
tivity as a causative factor in the aggravation of symptoms, although this was 
given adequate consideration since it is a definite possibility. 


TABLE II. RESULTS OF AEROSOL THERAPY OF 131 AMBULATORY PATIENTS SUFFERING 
With INFECTIVE ASTHMA 








ADULTS (NO. OF CHILDREN (NO. 

IMPROVEMENT PATIENTS ) | PER CENT OF PATIENTS ) PER CENT 
Slight 9 9.2 9 
Moderate 18 18.3 24.2 
Marked 58 59.2 2 60.6 
Unchanged 8 8.2 2 6.0 
Worse 5 3.1 0 

98 33 














Most of the patients were treated in the office with the breathing box and 
were given penicillin as the primary antibiotic agent. In only 16 instances - 
streptomycin was added to or followed penicillin therapy. In 20 instances 
buffered sulfacetamide was used in combination with penicillin, with good re- 
sults recorded in 15 of these patients. ; 

The bathroom treatment was given to 13 children, 9 of whom were sub- 
jected to this procedure alone. Although too small a series for statistical 
analysis, the procedure was found effective in 7 of the 9 patients. Further 
investigation by the pediatrician-allergist of this method is indicated. (The 
child above the age of 5 readily takes treatment with the breathing box, and this 
has been the method of choice. ) 

In the earlier observations reported’ it was noted that the results obtained 
with penicillin aerosol in the treatment of infection associated with allergy de- 
pended, in a large measure, upon the duration of infection. Acute infections 
responded quickly, leaving little or no residue. With chronic sinus infections, 
where the mucous membranes have become thickened or fibrosed, and where 
organisms have been shown by previous reporters tu lie deep within the tissues," 
the results were poorer. This was also true where there existed chronie bron- 
chitis, bronchiectasis, and pulmonary fibrosis. Nevertheless, it was possible to 
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effect improvement, Recurrences were frequent and this was due, in part, to 
inadequate therapy. Thus, when 86 patients were treated, each with a total 
dose of 500,000 units of penicillin, only 64 per cent showed moderate to marked 


improvement. This was in sharp contrast to an improvement of 82 per cent in 


comparable series where 1,000,000 units were administered. These cases included 
all types of sinorespiratory infection. 

Aside from the inadequate dosage of penicillin administered to the first 
series of patients, it is now apparent that some failures were undoubtedly due 
to the limited range of the antibiotics and antibacterial agents employed. Other 
reasons for failure or poor results stem probably from inadequate allergic in- 
vestigation and therapy, since we have been emphasizing infection; not to be 
overlooked is the patient who not only suffers from allergy and infection but 
from emotional tension as well. 

Emphasis was placed in the treatment of asthma upon the importance of 
improving the vital capacity before administering penicillin and other anti- 
bioties in aerosol form. This may be achieved by injections or inhalations of 
epinephrine or Isuprel. We have found aminophylline in aerosol form par- 
ticularly useful for this purpose, and in combination with Isuprel very effee- 
tive. In our opinion, the administration of the antibiotics during the attack 
of asthma is fruitless; it just doesn’t get into the lungs in sufficient quantity to 
he effective. This can be demoustrated by studies of penicillin blood levels in 
the same patient treated by the same method, during and following an attack 
of asthma.* As a matter of fact, a dry aerosol given frequently during an attack 
of asthma is likely to aggravate the symptoms. 


PROPHYLACTIC APPLICATION OF PENICILLIN AEROSOL 


In infective asthma there is usually a time interval, specific for each ease, 
between the onset of a cold and the appearance of symptoms. This time interval 
may vary from 12 hours to several days. It was, therefore, reasoned that if 
penicillin aerosol were administered early enough it would prevent asthma. 
This has been corroborated by experience. The early successes previously re- 
ported® have been confirmed. Of the 131 asthmatic patients treated in the office, 
37 availed themselves of prophylactic therapy, and of these 35 (95 per cent) 
avoided asthma. In several patients prophylactic treatment was given with 
success several times a year. In 1 instance it was successfully given 7 out of 8 
times within 2 years. It is important to begin early during the viral phase of 
the cold, before the appearance of purulent secretion which is evidence of the 
second or bacterial phase of the cold. When purulent secretions are present, 
more prolonged treatment is necessary and asthma may not be avoided. For 
prophylaxis we have administered 100,000 units of penicillin through the breath- 
ing box once daily for 3 days. For the vounger child we recommend 200,000 
units of penicillin administered in the bathroom once a day for 3 days. The 
same principles of prophylaxis may be applied as well to those who suffer from 
sinusitis, bronehitis, bronchiectasis, and any other condition aggravated by 
infection. 





60 THE JOURNAL OF ALLERGY 


Prophylaxis has been substituted in a number of cases for the weekly ad- 
ministration of a ‘‘eold’’ vaecine, for which the patient is grateful indeed. 


DISCUSSION 

Infection plays an important role in the production of symptoms, nasal or 
bronchial, in the allergic patient. This infection can be combated successfully 
with the antibioties skillfully employed, and our experience would indicate that 
these antibiotics administered in aerosol form are particularly effective. The 
action is then twofold: by local deposition, and in the case of penicillin and 
streptomycin by systemic action following absorption. Bacitracin, in contrast, 
acts topically. It makes no difference whether it is postulated that the infection 
is a primary cause of asthma or merely a complication, the infection must be 
treated. We are inclined to the view that infection is a frequent cause of 
asthma. Eradication of the infection may result in marked improvement. As 
newer antibiotics become available, extending the range of antibacterial activity, 
therapy will be more successful, particularly if they are utilized on the basis of 
culture and inhibition tests. Combinations of penicillin and bacitracin have 
already vielded better results than reported at this time.’® Other combinations 
of the antibiotics may likewise be fruitful. 

Several principles need guide us in the use of the antibiotics in allergic 
practice. Treatment should be adequate and prolonged for several days after 
all evidence of infection has subsided. Failures should be checked by bacterio- 
logie methods; a different antibiotic may be indicated. 

The antibiotics are used for the treatment of the infection and not the 
symptoms of asthma, since not all cases of asthma are associated with infection. 
Some are caused solely by infection as shown by response to antibiotic therapy, 
and no allergic investigation or treatment is indicated. In others, the judicious 
application of allergic investigation and therapy, along with antibiotic aerosol 
therapy, is more fruitful of results (mixed asthma). Psychotherapy is indicated 
in others in addition to other forms of therapy. In any case, however, where 
aerosol therapy with the antibiotics is indicated, it should be given only after 
the vital capacity has been improved; otherwise, failure will result. Amino- 
phylline aerosol alone, or in combination with Isuprel, has been employed by us 
for this purpose. 

In reviewing the cases treated, we were impressed with the fact that in a 
number of instances skin testing had been of little help in treating the patient. 
The tests were either completely negative or, where positive reactions were noted, 
there was no correlation with clinical sensitivity. We are now guided by the 
following principles: treat solely with a specific antibiotic, as indicated by bac- 
teriologic studies, where the history indicates infection as the precursor to the 
symptoms and discloses no known clinical sensitivity. The others are first 
treated for the infection and skin testing is resorted to as indicated later. With 
this procedure unnecessary skin testing is eliminated. There ean be no question 
about the value of skin testing in selected cases, and we do not »dvoecate aban- 
doning this useful procedure, but we urge its more discriminate use. 
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Aside from the elimination of skin testing and repeated vaccine therapy 
which is possible in some patients, other benefits have accrued to those treated 
with aerosols of the antibiotics: surgery of the nose and paranasal sinuses has 
been markedly reduced. In the 248 office patients treated, only 1 tonsillectomy 
was performed and that against advice, and no artificial ‘‘ windows’’ were made 
into the antra. Polypectomies were permitted after preliminary penicillin 
aerosol therapy. Therapy was continued immediately after the removal of the 
polypi, with the object of eradicating infection in the ethmoids. Only 2 of the 
patients were subjected to Caldwell-Lue operations because of antral polyposis. 
All other forms of sinusitis were treated with aerosols without suction, drainage, 
or application of medicated tampons. It is possible that improved therapy with 
the antibiotics may completely eliminate surgery of the infected sinuses not 
complicated by polypi. 

Allergists have frequently voiced their fears about introducing into the 
lung an agent such as penicillin which is known to sensitize. Our observations 
would indicate, however, that these fears are unwarranted. Fewer reactions 
are noted when penicillin is introduced in aerosol form than by intramuscular 
injection of the Romansky formula,'® and when reactions do occur they pre- 
dominate in the skin and are readily responsive to antihistamine therapy. The 
glossitis we have encountered may be troublesome, but this has occurred too 
infrequently to be a deterrant. 

Aerosol therapy for children always presents a difficult problem. However, 
with the introduction of long-lasting aerosols (by the use of propylene glycol) ,* 
treatment has been simplified. The ‘‘bathroom’’ treatment herein described is 
administered in a familiar place in which the child may play while being treated. 
This method of treatment has been fruitful of results. Simultaneously, another 
member of the family deliberately selected is treated as well. This may remove 
a carrier of infection, thereby reducing the incidence of reinfection in the child. 


CONCLUSIONS 

1. Infection in the respiratory tract is frequently encountered in allergic 
patients. This responds, in the majority of instances, to the twofold action of 
penicillin administered in aerosol form. At times other antibioties are indicated 
in view of the limited range of action of penicillin. 

2. Bacteriologie methods including culture and in vitro inhibition tests, 
employing a battery of antibiotics now available serve as a guide in selecting a 
specifie antibiotic for therapy. 

3. In repeated or chronic infections, particularly in children, the possibility 
of a carrier state should be investigated by bacteriologie methods. 

4+. In the treatment of asthma with aerosols of the antibioties, preliminary 
treatment with aerosol of aminophylline and/or Isuprel is essential. 

). Proper attention to the treatment of infection in selected cases may ob- 
viate skin testing and repeated vaccine therapy. 

6. Prophylaxis with penicillin aerosol is highly effective if administered 
early. 
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7. The ‘‘bathroom’’ method of administering aerosols to children has been 


of exceptional value, and its use is described. 


The author wishes to acknowledge the help given to him by Dr. David Lehr, who 


provided the buffered sulfacetamide; Dr. Chas. E. Dutchess and Mr. Wm. Taft of Schenley 
Laboratories, who supplied the penicillin for the early part of the investigation; and Dr, 


Lawrence W. Smith of Commercial Solvents Corp. who supplied penicillin in tablet form, 


which has simplified therapy. 
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HYPERSENSITIVITY TO STREPTOMYCIN® 


ARCHIBALD (, COHEN, M.D., AND GEORGE C. GLINSKY, M.D., VETERANS 
ADMINISTRATION HospitTaL, BUTLER, PA. 


S EARLY as 1945 it was noted that streptomycin sometimes caused urti- 
A earia.! Not long afterward pruritus was deseribed and it was recog- 
nized that dermatitis venenata occurs in workers engaged in the manufacture 
of streptomyecin.? Farrington, Hull-Smith, Bunn, and MeDermott reported 
two cases of anaphylaxis developing on the ninth day of therapy.* The sensi- 
tivity was characterized by an itching maculopapular eruption, elevation of 
temperature, nausea and vomiting, and eosinophilia. In both cases the evi- 
dences of sensitivity subsided within a week but could be reproduced for a 
number of weeks by the intramuscular injection of a single dose of strepto- 
myein, Numerous authors have reported skin eruptions and eosinophilia in 
patients receiving streptomyein.*? Reeently Thevathasan* has described a 
case in which ulceration of the tongue and cheeks and swelling of the lips 
occurred after 5 weeks of streptomycin therapy. The condition slowly sub- 
sided when streptomycin was stopped, recurred within 3 hours after a single 
test dose was given, and was benefited by the administration of adrenalin. 

It has been known that not only patients sometimes develop reactions due 
to streptomycin sensitivity but also personnel who come in contact with the 
drug.*"'* The skin lesion is typically itehing and redness in the interdigital 
spaces of the hands, in more severe cases with erythematous plaques, with 
minute papules and crusts, and sometimes with fissures.'” 

The material reported in this paper is derived from the review of 447 pa- 
tients treated here with streptomycin and from reactions in nurses who took 
care of these patients. 

Streptomycin is not a primary skin irritant. Patch tests have been done 
on 72 persons who had never received the drug or been exposed to it, and all 
were negative. Patch tests are done by applying to the skin a piece of gauze 
moistened in a 1:10 solution of streptomyein in isotonic saline solution; it is 
read in 24 hours, or sooner if the patient complains of local irritation. A 
positive patch test consists of erythema, edema, and vesiculation. Patch tests 
may be expected to give inconstant results because of the impossibility of 
keeping the concentration constant. A few intradermal tests were done, 
using a 1:1000 solution of streptomycin in isotonic¢ saline solution (100 pg 
streptomyein in 0.1 ¢.¢. saline). These were read in 24 hours; if erythema 
and edema developed, the tests were read as positive. There was no reason to 
think that pateh tests were less significant than intradermal, though they 
were not quantitative. The intradermal test was discontinued because of the 
profound reaction of 1 subject to 100 ng of streptomycin (Case 1). 


*Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opinion or the policy of the Veterans Ad- 
ministration. 
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All the reactions to streptomycin applied to the skin or injected into the 
skin were delayed. There were no immediate reactions. ‘The earliest positive 
intradermal test showed local edema in 6 hours; the earliest positive patch 
test occurred in a nurse who noticed itching after 8 hours, when the pateh 
test was removed and erythema, edema, and vesicles were visible. 

We believe that both the patch test and the intradermal test are of great 
value in the diagnosis of sensitization. We have not yet seen a positive re- 
action in a person who had no previous exposure to streptomycin, nor (in a 
limited experience) a negative reaction in a person who was elinically sus- 
pected of hypersensitivity. It is true that occasionally someone who has been 
exposed to streptomycin will have a positive skin reaction to streptomyein 
without any clinical evidence of hypersensitivity; these persons are believed 
to have preclinical] hypersensitivity and are instrueted to wear rubber gloves 
when exposure to streptomycin is necessary. 
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Fig. 1.—Drug fever due to streptomycin. 


Only two instances of drug fever were encountered. One man developed 
eosinophilia and a septic type temperature on the eleventh day of treatment 
with streptomycin. When the drug was omitted for 2 days, the fever sub- 
sided, but recurred after the next dose. Treatment was discontinued for 2 
weeks, then restarted with small but increasing doses of another lot of the 
drug. On the first day he received 0.02 Gm., and the dose was increased each 
day until on the sixteenth day he was receiving the full therapeutic dose of 
2 Gm. daily. Fever did not recur, and he was able to receive treatment for 
120 days (Fig. 1). There was no associated skin rash at any time. In this 
instance it is not known whether the patient was hypersensitive to strepto- 
mycin or to an impurity in the first lot. In the other case the patient was re- 
ceiving | Gm. streptomycin twice weekly. Following the tenth injection his 
temperature rose to 102° F., and thereafter each dose of streptomycin was 
followed a few hours later by a temperature of about 102° F. The drug was 
continued, however. 

Dermatitis occured in a small percentage of patients who received strepto- 
mycin. The incidence of dermatitis was greatest when the dosage of strepto- 
myein was large (Table 1). The most common skin lesion was a generalized 
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pruritic maculopapular erythematous rash. Often but not always there was 
an associated eosinophilia. The pruritus responded promptly to antihistaminie 
drugs; the rash usually did not. This type of dermatitis was self-limited, 
beginning typically at the end of the first week of treatment, lasting 5 to 10 
days, and then clearing up spontaneously. It is impossible to be certain with 
this evidence whether these lesions were toxie or allergic in nature. How- 
ever, the frequency of an associated eosinophilia and the occasional develop- 
ment of an ‘‘accelerated reaction time’’ on the readministration of strepto- 
myein indicated that some of them, at least, are allergic. By accelerated re- 
action time is meant a quicker reaction to subsequent doses of streptomycin 
than to original doses. Thus, in one patient dermatitis began after 26 days of 
treatment and exfoliation on the fortieth day; but after streptomycin therapy 
was interrupted for several weeks a single dose of the drug caused an eruption 
in a few hours and exfoliation in a few days. 


TABLE I. INCIDENCE OF ALLERGIC REACTIONS TO STREPTOMYCIN 








MACULO- | EOSINO- 
NO. PAPULAR EXFOLIATIVE PHILIA 
CASES RASH URTICARIA | DERMATITIS | DRUG FEVER | 6% OR MORE 
REGIME TREATED (%) (%) (%) (%) 

5) 








2 Gm. daily 55 2 | 59 
I Gm, daily “=a | oe ToT |__ 35 
0.5 Gm. daily 9 £ ae a i 19 
1 Gm. twice weekly} 27 | ~ = | : 11 
0.5 Gm. twice ma ae 
weekly 















































Urticaria is rarer and may oceur at any time after the first 2 weeks of 
treatment. Both the urticaria and the associated itching can be controlled 
by administering antihistaminie drugs. However, the eruption often reeurs 
as long as administration of the drug continues. In 1 case extensive urticaria 
appeared after 2 weeks of treatment and continued until Pyribenzamine was 
given. Pyribenzamine was continued for the remainder of the course of 
streptomycin treatment and for 1 week longer, with almost complete relief of 
symptoms. When Pyribenzamine was stopped, however, urticarial wheals 
recurred at intervals. Finally, 6 weeks after cessation of streptomycin ther- 
apy, the wheals disappeared and in over a year there has been no recurrence. 
At no time was there evidence of hypersensitivity to anything else than 
streptomycin. 

Exfoliative dermatitis is a rare but serious complication of contaet with 
streptomycin. Its occurrence is an indication for the immediate withdrawal 
of streptomycin. Only 1 ease was’seen at this hospital. In this case a pruritic 
maculopapular eruption began after 26 days of streptomycin. This eruption 
persisted until the fortieth day when exfoliation began; the drug was 
promptly stopped and the skin slowly returned to normal but a single ther- 
apeutie dose (1.4 Gm.) caused an immediate intensely pruritic maeculopapular 
eruption to appear all over the patient’s body. Pruritus was most marked on 
the chest and upper extremities. The drug was stopped at once. Several 
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days later the skin all over the body began to shed fine seales while large 
areas of skin sloughed from the hands and feet. This was coarse desquama- 
tion; there was no loss of the deeper layers of the skin. Each eruption was 
accompanied by an eosinophilia of 15 to 20 per cent; neither the itching nor 
the sealing was benefited by antihistaminie drugs. Recently we have been 
informed of a nurse at the Veterans Administration Hospital, Livermore, 
Calif., who became sensitized to streptomycin and then accidentally spilled 
considerable streptomycin solution on her hands and face; a serious exfoli- 
ative dermatitis resulted, requiring prolonged hospitalization.'"* This ease 
and the association of eosinophilia and exfoliation in the first case lead us to 
believe that these cases of exfoliative dermatitis are due to hypersensitivity 
to streptomycin. 

Four cases of contact dermatitis have been seen in nurses who were using 
streptomycin regularly over a long period of time. One began after 6 weeks 
of exposure, the others after 3 months or more. No cases have been seen in 
personnel with limited exposure to streptomycin. In 2 of these 4 cases de- 
sensitization was successfully carried out; in the other 2, all contact with 
streptomycin had to be broken. 


CASE REPORTS 


CASE 1 was a white nurse without any previous allergic manifestations. Her first ex- 
posure to streptomycin occurred on April 1, 1949. Early in August, 1949, she spilled strepto- 
mycin solution on her left hand; within a few hours a rash appeared on the hand, in the 
interdigital spaces, and on both arms. Since then an eruption has occurred whenever she has 
been exposed to streptomycin. About Aug. 15, 1949, the left eyelids swelled shut; this cleared 
after a few days but recurred at frequent intervals. 

A streptomycin patch test was applied to the left arm just above the elbow and was 
left in place for 5% hours. There was a severe local reaction accompanied by swelling of 
the left upper eyelid. When this reaction had cleared up an attempt was made to desensitize 
her. At 9:30 A.M. on Oct. 4, 1949, an injection of streptomycin (100 wg) was given into the 
left deltoid muscle. In 45 minutes the left eye was swollen shut. By 1:00 P.M. the skin of 
the entire body was very red and itchy. By 3:00 p.M. she had urticaria of her back, thighs, 
and abdomen, and there was headache, nausea, and vomiting. At 5:00 P.M. there was wheez- 
ing, dyspnea, and dysphagia. She complained of dizziness and of objects moving around 
her. On the physician’s first visit she was found lying on her left side, her eyes shut, an ap- 
prehensive look on her face, both hands holding a firm grip on a large arm chair which was 
standing at the side of the bed as if this offered some assurance against falling out of the bed. 
Adrenalin gave no relief and the effect of Pyribenzamine was questionable since for several 
days she vomited practically everything ingested. In the next 48 hours the skin lesion im- 
proved, and wheezing, dyspnea, and dysphagia cleared up entirely. Because of dehydration 
she was admitted to the hospital on Oct. 6, 1949. The skin was dry and sealy all over the body. 
There were small areas of excoriation on arms, trunk, and legs; the left eye was swollen shut, 
the upper lid was discolored and fissured; the left arm and forearms were brownish and scaly, 
and the interdigital spaces on both hands presented considerable fissuring and vesiculation. 
She was severely ataxic, walking slowly and carefully on a wide base, and tending to fall to 
the left. Shaking the head increased both nausea, vertigo, and ataxia. A roentgenogram of 
the chest was normal. Blood smear showed an eosinophilia of 13 per cent on Oct. 7, 1949. 


, 


She was tresied with intravenous fluids, starch baths, calamine lotion, Pyribenzamine, and 


sedatives. The skin became less itchy, the lesions improved, and the urticaria cleared 
up completely, but headaches, vertigo, and some ataxia persisted. She was discharged on 
Oct. 8, 1949. During the next few days her skin returned almost to normal, her headache 
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disappeared, and she felt well in all respects except for some dizziness, even when lying 


quietly in bed. There was a sensation of things about her moving constantly. There 


was considerable ataxia. Both ataxia and dizziness were much worse in the dark. On 
Oct. 17, 1949, a caloric test was done and this showed diminished response of the labyrinth. 
Following the caloric test, dizziness became worse and nausea and vomiting recurred, and 
because of persistent vomiting she was readmitted to the hospital on Oct. 18, 1949. She 
walked slowly and apprehensively, holding her head stiffly. With her eves shut she swayed 
and fell to the left. Because of her dizziness, nausea, and vomiting, she was given 
Dramamine by mouth, 100 mg. 4 times daily. The first afternoon and evening she re- 
mained quite dizzy and nauseated, and slight motion of the head produced a marked in- 
crease in vertigo. She vomited once during the night of Oct. 18, 1949. By October 20, 
though there was still some ataxia, there was very little dizziness and this was increased 
only by motion of the head. By October 21, she could walk heel-to-toe with her eyes shut 
without failing, though she swayed a good deal. The skin eruption healed completely ex- 
cept for some residual fissuring in the interdigital space between the third and fourth 
fingers of the left hand. She returned to work on October 24, A calorie test was repeated 
on Dee. 1, 1949, and still showed diminished response of the labyrinth but much less than 
the first test. She was severely nauseated afterwards and had to be off duty for 2 days, 
but then felt as well as before the test. In the dark she is still unsteady and tends to fall 
to the left. She constantly has bruises and eechymoses on the left arm, thigh, and leg, 
caused by walking into objects in the dark, and says that no doorway is wide enough for 
her at night. She has continued to have periods of wheezing without dyspnea at inter- 
vals, but these are not severe. Late in February, 1950, following contamination of the 
skin of her hand with a minimal amount of streptomycin, she developed a migratory swell- 
ing of the knee and ankle joints, left wrist, and the metacarpophalangeal joints of both 
thumbs, which lasted for 10 days. 


CASE 2 was a white nurse whose first contact with streptomycin was in April, 1948. 
Within 2 months she developed a vesicular itchy eruption on the exposed areas except the 
face—hands, arms, neck, chest, and thighs—following exposure to sunlight. Many patch 
tests were negative in June and July, 1948; however, a streptomycin patch test was posi- 
tive in September. Exposure to streptomycin alone caused no difficulty even when splashed 
on the hands or face, provided it was washed off within a few minutes. This eruption was 
‘aused only by exposure to sunlight; in fact, exposure to sunlight in June, 1949, caused 
an exacerbation of the patch test done 10 months earlier. On Aug. 31, 1949, exposure to 
ultraviolet light for 10 minutes caused vesiculation and severe itching of the exposed sur- 
face (left arm) but did not cause pigmentation. Prior to contact with streptomycin, ex- 
posure to sunlight had caused no symptoms; in fact, swimming had been her favorite 
sport. 

Desensitization to streptomycin was attempted on Oct. 25, 1949. Desensitization 
was started with 10 wg of streptomycin insolution subcutaneously and gradually increas- 
ing doses were given without event until a total of 0.125 Gm. could be tolerated without 
reaction, A pateh test was done at this time (Dee. 4, 1949) and this was negative. Ex- 
posure to ultraviolet radiation on Dee. 15, 1949, however, once more caused severe pain 
with vesiculation and itching involving the exposed surfaces, in this case, the neck and 
the anterior chest. 

There are two possible explanations: one is that sensitivity to sunlight is inde- 
pendent of the streptomycin allergy, and the other is that the allergic response to strepto- 
mycin may have initiated a conditioning of the tissues so that they respond to sunlight 
or other allergens with release of H substance, thus producing urticaria. 


CASE 3 was a white nurse who had her first contact with streptomycin on Feb. 16, 
1948. She noticed an itchy macular eruption on the inner aspects of both forearms and 
large elevated itchy patches on the trunk by the end of Mareh. In May she noticed burn- 
ing of the eves not accompanied by conjunctivitis but followed by edema of the upper 
lids. She has worn rubber gloves constantly since May, 1948, She developed, in June, 
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an eruption of the hands and fingers. On Sept. 29, 1948, a streptomycin patch test was 
positive after 16 hours. There was a severe local reaction and swelling of the left eyelid 
followed by urticaria which lasted for several days. Desensitization was begun on April 
4, 1949, with 100 ug. Desensitization took a stormy course and the injections of strepto- 
mycin had to be interrupted on 9 occasions because of reactions consisting regularly of 
edema of the eyelids, marked on the left and slight on the right, lesion of the left hand, and 
edema and redness at the site of the patch test on Sept. 29, 1948. The skin lesions dis. 
appeared by May 10, 1949, and except for urticaria during reactions, there have been no 
skin lesions since. A patch test on June 27, 1949, was negative. 


She was off duty from July 3 to Sept. 27, 1949. On her return a streptomycin patch 
test was repeated and found to be positive on Nov. 19, 1949, although in the interval she 
had had no contact with the drug. However, the degree of sensitivity was much less than 
before desensitization, and no dermatitis resulted from contact with streptomycin. 


DISCUSSION 

Streptomycin gives rise to many different kinds of hypersensitivity; 
urticaria, drug fever, eosinophilia, exfoliative dermatitis, contact dermatitis, 
asthma, and joint swelling have been encountered in our own experience. In 
the urticarial type of reaction the presence of circulating antibodies might be 
expected; in these, antihistaminics are of value. Examination for circulating 
antibodies was not made in our eases. In contact dermatitis there are no cireu- 
lating antibodies; the antibodies are sessile, residing in the cells themselves. 
These sessile antibodies persist for many months, and on coming in contact 
with antigen unite with it in a slow manner, producing local reactions. Anti- 
histaminies are of no value in contact dermatitis. The persistence of sessile 
antibodies accounts for the recurring edema of the left eyelid in Cases 1 and 
3 aud development of a new reaction at the site of an old patch test in Cases 
2 and 3. 

The persistence of vestibular damage in Case 1, following a single dose 
of 100 wg, and a severe allergic reaction, brings up for re-evaluation the whole 
problem of damage to the vestibular apparatus by streptomycin. It has been 
accepted that this is a toxie effect of the drug, and that it cannot be avoided 
in a certain percentage of cases. If, however, it is an allergic response, some- 
thing may be done to avoid it. In Case 1 there is good reason to believe 
that the vestibular lesions are allergic in nature. The single small dose pro- 
ducing the reaction, the positive streptomycin patch test, the associated con- 
tact dermatitis, eosinophilia, asthma, and urticaria, and the subsequent de- 
velopment of migratory joint swelling following minimal contact with strepto- 
mycin strongly indicate that the vestibular damage in this case was allergic 
in origin. Further investigation should be done along this line. 

Keeping in mind the very severe reaction to 100 ng in Case 1, it is clear 
that the administration of a full therapeutic dose to an individual who is 
highly sensitized might be fatal. Before beginning a course of streptomyein it 
is, therefore, desirable to question the patient as to previous contaet with 
streptomycin (either as nurse, pharmaceutical worker, or patient), and as to 
history of hypersensitivity to other allergens. If there has been previous con- 
tact, or if the patient gives a history of allergy, a skin test should be done to 
determine hypersensitivity to streptomycin. If hypersensitivity exists, ’de- 
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sensitization should be earried out before therapy is begun. Desensitization 
is possible in most cases. It was attempted in 4 eases in this hospital. One 
patient was desensitized so that he was able to receive the full therapeutic 
dose on the sixteenth day, and had no difficulty thereafter. One nurse (Case 1) 
developed such a severe reaction to the first injection of streptomyein that 
further attempts at desensitization were not attempted. Two other nurses 
were desensitized successtully, and although treatment with streptomycin 
was not indicated, therapeutic doses could have been given in those eases. A 
suggested desensitization schedule is as follows: 
First day 10 wg Thirteenth day 2 mg. Twenty-fifth day 60 mg. 
Second day 20 ug Fourteenth day 2.5 mg. Twenty-sixth day 80 mg. 
Third day 40 ug Fifteenth day 4 mg. Twenty-seventh day 100 mg. 
Fourth day 75 wg Sixteenth day 6 mg. Twenth-eighth day 125 mg. 
Fifth day 100 wg Seventeenth day 8 mg. Twenty-ninth day 150 mg. 
Sixth day 200 ug EKighteenth day 12 mg. Thirtieth day 175 mg. 
Seventh day 300 ug Nineteenth day 16 mg. Thirty-first day 200 mg. 
Kighth day 450 wg Twentieth day 20 mg. Thirty-second day 250 mg. 


_ Ninth day 600 pg Twenty-first day 25 mg. Thirty-third day 300 mg. 
Tenth day 750 wg Twenty-second day 30 mg. Thirty-fourth day 350 mg. 
Eleventh day 1 mg. Twenty-third day 40mg. Thirty-fifth day 400 mg. 
Twelfth day 1.5 mg. Twenty-fourth day 50 mg. 

Skin tests have been done extensively to determine hypersensitivity to 
streptomycin, especially in nurses who have had considerable contact with the 
drug. Both pateh tests and intradermal tests have been done, and by most 
investigators intradermal tests are preferred as being more accurate. In view 
of the profound reaction to 100 ng@ of streptomycin, however, it is probably 
safer to do pateh tests. 

SUMMARY AND CONCLUSIONS 

1. Hypersensitivity to streptomycin is a fairly common occurrence in 
patients receiving the drug and in personnel preparing and administering it. It 
is relatively much commoner in people who handle the drug than in those who 
receive it. 

2. Hypersensitivity may manifest itself as drug fever, a maculopapular 
‘ash, urticaria, or exfoliative dermatitis. 

3. Hypersensitivity develops usually only after prolonged and intimate 
contact with streptomycin. 

4. Before a patient is started on streptomycin a careful history of possible 
contact with the drug should be obtained and, if necessary, patch tests or intra- 
dermal tests should be done. The administration of a full therapeutie dose to 
an individual who has become highly sensitized (usually a nurse or a pharma- 
ceutical worker who handles streptomycin) may be disastrous. 

5. Patients who are hypersensitive to streptomycin must be desensitized 
or they cannot receive the drug. 

6. Desensitization was accomplished in 3 of 4 eases in which it was at- 
tempted. 

7. Personnel who have become hypersensitive must either be desensitized or 
must give up all contact with streptomycin. 
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STREPTOMYCIN DERMATITIS 
H. S. MircHecy, M.D., MONTREAL, QUEBEC 


N THE elinieal use of streptomycin there are reports of dermatitis develop- 

ing in professional and technical staffs** whose duties expose them to prep- 
aration of streptomycin for administration to patients or to handling glass- 
ware and other equipment contaminated with streptomycin. As similar prob- 
lems may be encountered in the manufacture of streptomycin, a summary of 
experience gained over a period of 2 years may be of interest. 

In the manufacture of streptomycin it was found that dermatitis de- 
veloped in a certain number of individuals who handled this antibiotic. Derma- 
titis did not occur among those who were employed in the fermentation proc- 
ess; it was found only among those engaged in handling the dried purified 
powder and in those in contact with solutions of streptomycin, It was thus 
clear that only those whose duties provided close contact with streptomycin 
developed dermatitis. It was found that dermatitis developed only on the 
exposed parts of the body, and in the following order of frequency: (1) the 
hands and forearms, (2) the neck and collar area, and (3) the eyelids. One 
employee developed attacks of sneezing and rhinorrhea if exposure took place 
to streptomye¢in powder in the atmosphere. 

In filling viais by hand with streptomycin the employee sat on a chair, 
dressed in a sterile gown, her hands in sterile rubber (surgical) gloves. The 
hands and forearms were introduced through an aperture in a rubber euff into 
a small sterile cubicle, and manipulation of the drug was done in the cubicle. 
While this provided a bacteriologieally sterile streptomycin product, in a few 
employees dermatitis developed in the flexures of the elbows or on the fore- 
arms. This was ultimately found due to streptomycin powder working through 
the cotton sleeves of the gown, and coming in direct contact with the skin. 
Individuals who perspired heavily more easily developed dermatitis. This is of 
some importance, as moisture seems to facilitate development of dermatitis. 

Kor a period, dermatitis developed in a puzzling manner on the hands, in 
the glove area, in employees with excellent personal sterile technique. This 
was ultimately shown to be due to improper washing of the gloves, and was 
overcome by rinsing the gloves in running water, first on one side, then re- 
versing them, and on the other; and by alkalinizing the washing solution. 
Dermatitis about the neck was always due to gross carelessness of the employee 
in handling a contaminated gown, or needless exposure to streptomycin. 

There are certain operations concerned with the analysis of specimens of 
streptomycin which cannot readily be done by technicians wearing gloves. 
Among this small group, dermatitis of the eyelids occurred in 3 instanees. In 
none of these did dermatitis of the hands, or any other part of the body, oceur. 
It was shown that the dermatitis of the eyelids was due to putting fingers eon- 
taminated with streptomycin to the eyes; on controlling this habit, the derma- 
titis disappeared although the individual continued to perform the same tech- 
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nical duties. Persons engaged in washing or cleansing equipment contami- 
nated with streptomycin were found to require a high degree of carefulness 
in protective measures. Solutions of streptomycin, if allowed to splash re- 
peatedly over the unprotected skin, proved a rapid means of sensitizing the skin. 
It is believed that it is on account of the moisture naturally present about the 
eyes that dermatitis so readily develops on the lids. 

During a period of 2 years, 101 persons were engaged in processes afford- 
ing possibility of intimate contact with streptomycin. Twenty-one of these de- 
veloped dermatitis; all had patch tests positive to streptomycin. (A 1 em, 
square pledge of cotton gauze soaked in 1 per cent aqueous solution was ap- 
plied for 48 hours, and read at the end of that time; controls were used in each 
ease.) Blood from 5 women with frank streptomycin dermatitis was with- 
drawn and used in passive transfer tests. None of these specimens, in the 
donor sites, showed any reaction to streptomycin patch tests. 

Difficulty was at first encountered in having individuals accept the fact 
that bacteriologically sterile equipment could still carry dermatitis-producing 
substances in significant amount. With the ultimate satisfactory demonstra- 
tion of this point, dermatitis disappeared among the employees. In no ease 
did dermatitis due to streptomycin persist for more than 2 weeks following 
withdrawal from contact. Individuals with a history of previous allergie mani- 
festation did not appear more prone-to develop sensitivity to streptomyein than 
nonallergic individuals. No person developed streptomycin dermatitis who 
did not have a positive patch test. Thorough indoctrination of the factors 
leading to dermatitis has resulted in disappearance of the condition. 


All of those who developed dermatitis returned to the same work. All 
were able to continue, without recurrence of dermatitis, unless another break 
in technique occurred. This latter point should be of considerable practical 
use and interest. Some cases of dermatitis ascribed to streptomycin are not 
due to streptomycin at all, and the diagnosis of streptomycin dermatitis should 
not be considered established without a positive patch test. 


The question of whether the development of dermatitis due to strepto- 
mycin precludes the parenteral use of streptomycin for therapeutic reasons 
naturally arises. The absence of circulating antibodies in eases of contact 
dermatitis, within the limitation of patch testing, has been shown. In a series 
of 20 cases under active treatment with streptomycin, for tuberculosis at the 
Royal Edward Laurentian Hospital in Montreal, none were found to have posi- 
tive patch tests. 

Simon reported patch-testing a group of 66 patients who had been treated 
with streptomyein. Only 2 reacted positively with patch test; 1 of these was in 
a group of 11 who discontinued treatment because of toxic reaction; neither 
of these patients suffered from skin manifestations. 

On the basis of our experience it is now our formed opinion that dermatitis 
due to streptomycin never develops except upon direct (skin) contact, and 
that withdrawal from contact leads to recovery promptly. We have no in- 
formation upon the length of time required to produce streptomycin skin sen- 
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sitivity. One person developed dermatitis of the hands after 3 weeks in the 
department; others after 1 year; and 80 per cent, many with continuous serv- 
ice in the same department for nearly 5 years, never developed any dermatitis. 

Apart from dermatitis due to external contact, sensitivity of a more gen- 
eral, and clinically more serious, type may occur. One woman member of a 
small group, engaged in exactly similar technical duties as the 101 individuals 
analyzed and reported, developed asthma on entering the room where strepto- 
myein was subdivided. The atmospheric content of streptomycin was not de- 
termined, but it must have been minute. Her skin patch test was positive. 
Unfortunately, contact with her was lost before passive transfer tests and 
general allergic investigation could be carried out. 


SUMMARY 


1. Streptomycin dermatitis is preventable; it results solely from contact 
of streptomycin with the skin. 
2. Resolution of dermatitis has not failed to follow withdrawal from ex- 


posure. 
3. Passive transfer tests in 5 cases of streptomycin dermatitis were nega- 
tive. 
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ASPIRIN SENSITIVITY—EXPERIMENTAL STUDIES*t 
ALAN R. FEINBERG, M.D., AND SauL MALKIEL, M.D., Cuicago, ILL. 


XPERIMENTAL sensitization to salicylates has been the subject of previous 

investigations,’* undoubtedly as a result of the relatively severe allergic 
reactions of human beings to drugs and especially to aspirin.*® Suzuki' re- 
ported that guinea pigs could be sensitized to aspirin by various routes, including 
the oral, and that he could differentiate in this way between Bayer, Japanese, 
and soluble aspirin. These results were not confirmed by Frei? who, in addition 
to these techniques, used ‘‘old’’ arsphenamine as an adjuvant. Sensitization 
of rabbits to aspirin was accomplished by Butler, Harington, and Yuill* by 
using a conjugate of aspirin with horse serum globulin. A reduction of the 
antipyretic action of aspirin in rats with artificially produced pyrexia was 
afforded by passive transfer of these antibodies. This method of determining 
sensitivity was questioned by Marrack.°® 

Storm van Leeuwen and Drzimal'® reported that the serum proteins of 
aspirin-sensitive asthmatics combined with less salicylate, in vitro, than did 
normal human sera. Lester, Lolli, and Greenberg" found that the plasma of 
rheumatie fever patients bound a much lower percentage of salicylate as com- 
pared to normals. 

The following experiments were carried out in an attempt to clarify the 
mechanism of aspirin sensitivity and, perhaps, to afford a better understanding 
of drug allergy in general. 


EXPERIMENTAL 


Aspirin Antigens——Many preparations of aspirin were tried in an attempt 
to enhance its antigenicity for the parenteral immunization with the drug. In 
the early experiments, because of the relative insolubility of aspirin in water, 
the drug was dissolved in an ethyl aleohol-water solution. Later experiments 
were conducted using the soluble sodium salt of the drug, prepared by allowing 
the aspirin to dissolve in an aqueous solution of sodium bicarbonate. This 
solution must be made up just before use for the sodium salt decomposes on 
standing to insoluble salicylic acid. Other preparations included aspirin adsorbed 
onto aluminum hydroxide and an emulsion of horse serum-mineral oil-aspirin. 

Conjugates of aspirin to human serum and to casein were made by allowing 
aspiryl chloride to react with the appropriate protein according to the usual 
techniques such as described by Kabat and Maver.’? The acid chloride was 
obtained from aspirin by the action of thionyl chloride following the procedure 
of Riegel and Witteoff.1? The test solutions of the conjugates were made up in 
an isotonic salt solution to a concentration of 1 per cent protein, sterilized by 
passage through a Berkfeld filter and stored at 4° C. 

Suspensions of aspirin or conjugate in Freund’s adjuvant,'* aquaphor- 
mineral oil-killed tubercle bacilli, were also made. 

; *From the Department of Internal Medicine, Division of Allergy, and Allergy Research 
Laboratory, Northwestern University Medical School, Chicago, III. 


+Presented at the Sixth Annual Meeting of the American Academy of Allergy, Los 
Angeles, Calif., March 6-8, 1950. 
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Ultrafiltration Technique.—Ultrafiltration of serum-salicylate mixtures was 
carried out in order to determine the capacity of the serum proteins to bind 
the drug. The apparatus used was a Seitz filter adapted for pressure filtration. 
A circular piece of filter paper covered by a circle of Cellophane replaced the 
filter pad ordinarily used. The pressure of gas from a tank of nitrogen was the 
positive pressure used. Some of the preliminary dialysis experiments were 
earried out using a rocking dialyzer. 

Salicylate Determination.—Salicylate was determined according to the 
method of Smith et al.’° with certain modifications. To 1 ml. of serum (or 
filtrate) was added 1 ml. of distilled water, 0.5 ml. of 6N HCl and 25 ml. of 
toluene in a 60 ml. glass-stoppered bottle. The mixture was shaken vigorously 
for 5 minutes and then centrifuged at 1500 r.p.m. for 5 minutes. In a 60 ml. 
separatory funnel was placed 20 ml. of the supernatant toluene layer, 10 ml. 
of distilled water, and 0.25 ml. of an aqueous 0.5 per cent FeCl, solution con- 
taining 0.7 ml. concentrated HC1/100 ml. This mixture was shaken for 5 
minutes, the colored aqueous layer removed and centrifuged lightly, to separate 
any dispersed droplets of toluene. Readings were made in a Coleman spectro- 
photometer at 540 mp. A standard curve was prepared using known amounts 
of salicylate. Free or conjugated aspirin or conjugated salicylate could be 
determined by a preliminary acid hydrolysis. 

Toluene was substituted for ethylene dichloride which is used in the con- 
ventional procedure primarily because of the lesser degree of toxicity of the 
vapors and partly because of the added simplicity of manipulation. The use of 
toluene was justified since, in preliminary trials, known amounts of salicylate 
added to serum were quantitatively recovered. 

Active Sensitization of Guinea Pigs—About 0.25 Gm. of aspirin in the 
various menstrua described above was injected into series of guinea pigs either 
intraperitoneally or intramuscularly every other day for a total of 3 doses. 
After a 2-week incubation period the animals were challenged by an intravenous 
injection of either 0.25 Gm. of sodium acetylsalicylate or 2 ml. of the aspirin- 
easein conjugate. 

Another series of guinea pigs were sensitized by a single intraperitoneal 
injection of 2 ml. of a 1 per cent aspirin-protein conjugate solution. Challenge 
after 2 weeks was by the intravenous injection of sodium acetylsalicylate, sodium 
salicylate, or the heterologous aspirin-protein .conjugate. 

Aspirin-protein conjugate incorporated in Freund’s adjuvant was given 
intramuscularly, 0.5 ml. into each gluteal muscle, to a series of guinea pigs. The 
animals were challenged by the heterologous antigen and the salicylate prepara- 
tions after about a 2-week ineubation period. 

Active Immunization of Rabbits —Rabbits were injected with 1 ml. aspirin- 
protein conjugate 3 times weekly on successive days. The first dose of each week 
was given intraperitoneally followed by 2 intravenous injections. Trial bleed- 
ings were taken and the sera tested for precipitins to aspirin. In an attempt to 
enhance the antibody titer, 1 ml. of aspirin-protein conjugate in Freund’s 
adjuvant was injected intramuscularly twice weekly and trial bleedings taken 
periodically. 
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Passive Sensitization of Guinea Pigs——Guinea pigs were passively sensi- 
tized by the intraperitoneal injection of 5 ml. of immune rabbit serum. The 
animals were challenged after 48 hours by an intravenous injection of the 
heterologous antigen. 


In addition, 3 guinea pigs were injected intravenously with 1 ml. doses 
of aged human serum from a patient clinically shown to be violently sensitive 
to aspirin. Two hours later, the animals were challenged by the intravenous 
injection of 1 ml. of aspirin-human serum conjugate. Seven other guinea pigs 
were injected intraperitoneally with 1 to 4 ml. doses of serum from 3 aspirin- 
sensitive patients. After a 24- to 48-hour interval, the animals were challenged 
with 2 ml. of the aspirin-casein conjugate given intravenously. 

Skin Testing of Human Beings.—Sera from 5 aspirin-sensitive patients were 
tested by intradermal passive transfer on normal subjects. Twenty-four to 48 
hours after the preparation, the sites were inoculated with aspirin-human serum 
conjugate. In 1 subject the sites were challenged by the oral administration 
of 20 grains of aspirin. Two patients, clinically sensitive to aspirin, were skin 
tested by the scratch and intradermal techniques using dilutions of aspirin and 
aspirin-human serum conjugate. 


RESULTS 


The results which Storm van Leeuwen and Drzimal'® presented on the 
quantity of salicylate bound to serum protein could not be substantiated by 
this work. The former authors used an in vitro dialysis technique, the results 
of which were found, in these experiments, to be markedly dependent on such 
vaviables as length of time allowed for dialysis, temperature, concentration, 
dilution, ete. Duplicating their experiments as closely as possible, our values 
for the amount of salicylate dialyzed in 17 hours averaged 1.5 times that re- 
ported by Storm van Leeuwen and Drzimal. 

By exhaustive dialysis experiments we corroborated the work of others’ 
which indicated that salicylate was loosely bound to the serum proteins in a rever- 
sible equilibrium and that the amount bound at any given time was a function of 
the length of time given for the dialysis. Salicylate could be completely removed 
by dialyzing. In order to avoid this effect, the salicylate binding was determined 
on an ultrafiltrate of serum to which salicylate had been added in vitro. The 
results of these analyses are shown in Table I. The values given are not absolute 
for we corroborated the work of others’ that they are dependent upon the 
volume of serum used, the dilution of the serum, and the amount of salicylate 
added. The values reported in Table I are those in which all the variable factors 
were kept constant so that the relative percentage for one serum could be com- 
pared with another. Patients studied were arbitrarily divided into the follow- 
ing groups: normal, rheumatic fever, and aspirin-sensitive. No significant 
difference in salicylate binding was found between these groups. Scattered sera 
showed less binding than the average ; the explanation for this is not clear except 
that the patients were often taking concomitant medication. The results for a 
single patient with thyrotoxic heart disease showed a decreased binding. 
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TABLE I. BINDING OF SALICYLATE TO SERUM OF HUMAN BEINGS 








a= 7 ; PERCENTAGE SALICYLATE BOUND 


2 ML. SALICYLIC ACID STANDARD CONTAINING 1.455 
MG./ML. ADDED TO: 



































GROUP 4 ML. SERUM 3 ML. SERUM 
~~ Normai 39.3, 40.0, 56.9, 48.9, 40.0, 37.1, 36.5, 34.2, 
43.0, 54.8, 55.0 41.2, 34.2, 36.4, 38.9, 
445, 40.0, 34.6, 42.4, 
36.5 
Average 48.5 37.9 
~~ Rheumatic Fever 46.7, 46.0, 49.8, 49.4 
Average 47.8 
Aspirin-sensitive 38.5, 50.7, 56.9, 58.3, 
52.4 
Average 51.4 
Thyrotoxic heart disease 34.4 (39.4, 33.8, 34.3) 


(1 patient) 
Average 











BINDING OF SALICYLATE TO ANIMAL SERUM 
PERCENTAGE SALICYLATE BOUND 
2 ML. SALICYLIC ACID STANDARD CONTAINING 1.455 
MG./ML. ADD TO: 




















Rabbit 4 ML. SERUM 3 ML, SERUM 
Normal 49.7 
Sensitized 46.8, 44.5, 40.4, 34.4 - 
Average 41.5 











Guinea Pig 








Normal (pooled) | 39.2 _ 
Sensitized (pooled ) | 38.0 _ 





The binding of salicylate to rabbit and guinea pig sera was also determined 
by this method. No significant difference was seen between normal sera and 
rabbit serum containing specifie salicylate precipitins or pooled aspirin-sensitive 
guinea pig sera. 

It was not possible to reproduce the results of Suzuki. Guinea pigs in- 
jected with the various salicylate preparations other than aspirin-protein con- 
jugates were challenged with as much as 0.25 Gm. of sodium acetylsalicylate 
given intravenously. Aspirin-casein conjugate was also used for challenging. In 
none of the animals was there any evidence of an anaphylactic type reaction. 
Larger doses of salicylate in normal animals produced toxie symptoms which 
appeared somewhat similar to those of anaphylactie shock. 

Guinea pigs were sensitized to salicylate by using the aspirin-protein con- 
jugate. Aspirin in bicarbonate solution and sodium salicylate, 0.5 Gm. of each, 
gave mild but definite symptoms of anaphylaxis in guinea pigs sensitized by 
intraperitoneal injection. Heterologous conjugate, 2 ml., gave markedly more 
severe reactions, with prostration and severe respiratory distress but without 
any deaths, in a group of animals similarly sensitized. Sensitization was even 
more striking in the group of animals treated with aspirin-protein conjugate 
incorporated in Freund’s adjuvant. There was no difference in the end result 
when either aspirin or sodium salicylate was used, for either one given intra- 
venously produced marked anaphylactic reactions. Anaphylactie death resulted 
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when these animals were challenged with intravenous heterologous aspirin- 
protein conjugate. Mild reactions were even encountered in a series of animals 


challenged by 2 ml. rabbit serum containing salicylate as a result of parenteral 


salicylate administration. The salicylate content of this serum was 0.66 mg./ml. 

Precipitin titrations on the sera of rabbits actively sensitized to aspirin 
conjugate were semiquantitative. The technique was to overlay 0.2 ml. of the 
serum, diluted 1:3, with serial dilutions of the antigen. The interfaces were 
read after 2-hour ineubation at 37° C. and the tubes, after mixing, were kept 
overnight at 4° C. The amount of precipitate was then recorded. The results 
are shown in Table II. On prolonged immunization it was found that the titer 
of these specific precipitins diminished. 

Guinea pigs passively sensitized with immune rabbit serum were shocked 
with 2 ml. of the heterologous antigen and anaphylactic symptoms were pro- 
duced which were moderate to severe, but not fatal. Animals sensitized intra- 
venously with serum from an aspirin-sensitive human being and challenged 
with 1 ml. of aspirin-human serum conjugate showed moderate anaphylactic 
symptoms. Animals sensitized by the intraperitoneal route and challenged 
intravenously with aspirin-easein conjugate showed mild to moderate symptoms 
of anaphylaxis. Passive transfers to human beings were consistently negative re- 
gardless of the antigen used for intracutaneous tests, also when tested by oral 
administration of aspirin. Direct skin tests with aspirin and aspirin-protein 
conjugates on aspirin-sensitive patients also gave negative results. 


DISCUSSION 


The fre;ueney of aspirin sensitivity has been variously estimated from as 
infrequently as 2 per 1,000 patients seen by allergists’? to 16 out of 100 
asthmaties.’* Although the number of cases of severe sensitivity is relatively 
small, nevertheless, these cases present a different problem because there is often 
a concurrent severe intractable asthma even though known salicylates have been 
avoided.'® Attempts to determine salicylate sensitivity by direct skin tests?® ** 
have generally been as unsuccessful as for other drugs.?? Testing by ingesting 
small amounts of salicylate is frequently too hazardous.*:*® Passive transfer 
techniques have similarly proved to be unreliable.?® 7? 


It seemed to us that any study of the mechanism of drug sensitivity and 
techniques for its detection in human beings should be facilitated by experi- 
ments on the sensitization of laboratory animals to the drug under consideration. 
Suzuki! reported that guinea pigs could be sensitized to aspirin when the 
simple drug was given parenterally. In this study it was not found possible to 
confirm this work. Our observation that large doses of salicylate given intra- 
venously produce symptoms in the guinea pig which markedly resemble ana- 
phylactic shock may possibly be an explanation for the observations of Suzuki. 
We did confirm the work of Butler, Harington, and Yuill® in whieh they 
obtained precipitins to aspirin in rabbits by the use of aspirin conjugated 
protein. The physiologic application of these antibodies and the interpretation 
of the results by the authors given to their antipyretic experiments seemed 
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remarkable to Marrack® who indicated that ‘‘these results are surprising con- 
sidering the small amounts of haptenes bound by antibodies in vitro.’’ 

The failure to find that human-aspirin sera bound more salicylate than did 
normal sera may perhaps be explained on this basis too. We have corrohorated 
the in vivo and in vitro binding of salicylate to the serum proteins and our 
failure to detect an increase in the amount bound to aspirin-sensitive serum 
may result from our experimental inadequacies to detect the additional small 
amount of hapten bound by the antibodies. In all this we make the assumption 
that antibodies are responsible for the allergic manifestations which are a result 
of contact with the drug. For this reason it seems difficult for us to reconcile 
ourselves to the results of Storm van Leeuwen and Drzimal,'® which results 
eould not be confirmed, in which they indicate that there is decreased binding 
of such aspirin-sensitive sera. One explanation for these authors’ results seems 
to be that dialysis was not allowed to come to equilibrium before making the 
quantitative salicylate determinations. 

There is no satisfactory method for determining aspirin hypersensitivity in 
a patient. The oral ingestion produces a reliable and prompt response but it can 
scarcely be designated as a safe procedure. Direct skin testing and _ passive 
transfer techniques have been consistently negative. (Guinea pigs passively 
sensitized by serum of human beings give distinct though mild anaphylactic 
reactions when challenged with heterologous aspirin-protein conjugate. 


SUMMARY 


1. Guinea pigs were sensitized to aspirin by the use of aspirin-protein con- 
jugates. Uncombined aspirin even when incorporated with various adjuncts 
failed to produce this sensitivity. 

2. Rabbits showed precipitating antibodies to aspirin when immunized 
with aspirin-protein conjugates. 

3. The sera of aspirin-sensitive human beings as well as that of immune 
rabbits and guinea pigs failed to show an increase in the amount of sz'icvlate 
normally bound, as determined by our technique. 


4. Guinea pigs passively sensitized by serum from aspirin-sensitive patients 
gave distinct though mild anaphylactic reactions when challenged with heterol- 
ogous aspirin-protein conjugate. 
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VARIATIONS IN CIRCULATING WHITE BLOOD CELLS AFTER 
SPECIFIC AND NONSPECIFIC STIMULI 


THEODORE L. Squier, M.D., MILWAUKEE, WIS. 


HE physiologic range in number and in the qualitative character of circulat- 

ing leucocytes varies widely from hour to hour and from day to day. Sabin 
and co-workers! observed a characteristic normal rhythm in the number of 
circulating white blood cells, which fluctuates in the proportion of 1 to 2. The 
total number of leucocytes was found increased in the afternoon regardless of 
whether or not food had been taken, and all of this observed increase occurred 
in the neutrophils. 

Sudden changes in the numbers of circulating leucocytes can occur from 
simple redistribution of cells. Sequestration of leucocytes in organs and in the 
capillary bed with later sudden release accounts for some of the rapid and 
pronounced changes in cell counts. Violent muscular exertion regularly causes 
a leucocytosis which apparently is proportional to the intensity and duration of 
the exercise. It is believed that cells are sequestered in two reservoirs, one of 
which holds leucocytes in capillaries, the other lymphocytes in the lymphatic 
system. Such cells are liberated after exercise and returned to the circulation. 
Thus both leucocytes and lymphocytes contribute to the total increase in white 
count. It is believed however, that lymphocytes are predominantly returned to 
the circulation after short, severe exercise, while neutrophil leucocytes are 
returned after more prolonged exertion. Sturgis? mentioned leucocyte counts 
of 14,000 to 27,000 reported after a marathon race; 80 to 40 per cent of these 
cells were neutrophils. Conversely, redistribution and sequestration of leucocytes 
in vascular channels can cause sudden transitory episodes of leucopenia. The 
leucopenias which oceur after the injection of typhoid vaccine or during allergic 
shock are examples of this phenomenon. A leucopenic response was also noted 
by von Pirquet and Schick* in their classic description of serum disease, and in 
1914 Widal and associates‘ described the leucopenia observed in allergic shock, 
during which the white cell count fell from a preshock level of 22,000 to 2,000. 

During horse serum anaphylaxis in dogs, Webb° found a reduction im 
leucocytes in the capillary blood from the liver, intestines, and kidney entirely 
comparable to the leucopenia present in the peripheral circulation. However, 
blood from the pulmonary vein contained appreciably fewer leucocytes during 
anaphylactic shock than did that from the pulmonary artery. Enormous num- 
bers of white cells crowding capillaries and adhering to the walls were found in 
sections of lung tissue from these dogs, while no such evidence of sequestration 
was found in sections from other tissues. Abel and Schenck® observed this 
phenomenon of redistribution in vascular areas during allergic shock in living 
rabbits. After shock from specific antigen contact, they noted, successively, 
contraction of arterioles with slowing of the circulation, and finally increased 
adherence of leucocytes to form embolic clumps blocking the circulation of many 
capillaries and venules in the ears of sensitized rabbits. Correspondingly, 
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retarded blood flow from other causes can reduce the peripheral white cell count 
as the white cells are removed from the circulating blood stream by loose attach- 
ment to vessel walls. When the velocity of blood flow increases, these cells are 
released and again returned to the circulation. Sturgis and Bethell’ classified 
the changes responsible for variations in white blood cells into 4 basie groups: 


1. Alterations in the rate of production due to (a) inhibition or maturation 
arrest in the bone marrow; and (b) simple hyperplasia of bone marrow or 
accelerated maturation. 

2. Variations dependent upon changes in the rate of destruction or elimina- 
tion of leueoeytes from the body. 

3. Change in the relative number of cells in a given volume resulting from 
differences in concentration of the circulating blood plasma (hemoconcentration ). 

4. Changes resulting from redistribution of cells in vascular channels. 

The clinical significance of a given alteration in the number or differential 
type of circulating white blood cells could be evaluated more easily if it were 
always possible to fit observed responses into these sharply defined groups. 
Leucopenia, for example, resulting primarily from redistribution of white cells 
also may be due in part to increased white cell destruction. Furthermore, blood 
responses are never static. From moment to moment or from hour to hour there 
is constant change so that a leucopenia observed at one moment after a given 
stimulus may be supplanted a short time later by leucocytosis. To these major 
difficulties are added the errors inherent in technical procedures. However, 
statistical methods provide reasonably accurate control for the latter source of 
misinterpretation. 

Variations in the numbers of circulating leucocytes occur in simple shock 
as well as in anaphylactic reactions. Alterations in cireulating white cells were 
described by Selye® during the alarm reaction syndrome. He believed the leuco- 
eytosis which occurs after muscular exercise, exposure to cold, operative proce- 
dures, treatment with various drugs, or after other alarming stimuli ineluding 
anaphylactic shock, can be attributed to the general alarm reaction rather than 
to any specific effect. During the shock phase immediately after an alarming 
stimulus, especially if severe, there is transitory leucopenia and eosinopenia. 
This in turn is succeeded by a sharp increase in the total white cell count with 
an absolute and relative increase in polymorphonuclear cells and a decrease in 
the number of lymphoeytes. This polvmorphonuclear leucocytosis and relative 
lymphopenia is especially pronounced in the ecountershock phase of the alarm 
reaction and is preceded by an increase in the number of eosinophils in the 
circulation. Selve has been especially concerned with the important relationship 
between the various responses observed during the alarm reaction and functions 
of the adrenal cortex. He observed that the transitory lymphopenia and poly- 
morphonuelear leucocytosis characteristic of the response to alarming stimuli 
could be produced in animals after the injection of adrenocorticotropie hormone, 
and immediately after an alarming stimulus he also found a brief rise in urinary 
excretion of 17-ketosteroids followed by a decline to subnormal levels. The 
lymphopenia and polymorphonuelear leucocytosis characteristic of the alarm 








84 THE JOURNAL OF ALLERGY 


reaction was not seen in adrenalectomized animals, and furthermore such non- 
adaptive animals failed to develop the normal countershock phase of the adapta. 
tion syndrome. After alarming stimuli in general Selve observed an enhance. 
ment of antibody titer. A similar increase in titer occurred after injections of 
adrenocorticotropic hormone or adrenocortical extract in immunized rabbits and 
was attributed to hastened release of antibodies from lymphoid cells. It is ap. 
parent, therefore, that the leucopenia, leucocytosis, and the various changes in 
the differential blood count observed during allergic shock must be considered 
in relation to the various phases of the adaptation syndrome as briefly mentioned 
here. 

During allergic shock, simple redistribution of white cells in organs and 
vascular channels can explain only part of the leucopenia which occurs. By 
analogy with hemolytic phenomena, it seems possible that white cells may become 
coated with antibody in a manner similar to that believed to occur when red 
cells are sensitized, so that later, in the presence of complement, lysis can oceur, 
The acute hemolytic anemia which occurs in favism results from a reaction in 
which the antibodies concerned are the same or closely related to those in atopie 
asthma. Persons sensitive to fave bean react on subsequent ingestion of the bean 
or after inhalation of the pollen with fever, chills, and evidence of acute red cell 
hemolysis.?2-°> The initial phase of shock is accompanied by profound leucopenia 
and throm} vevtopenia which is sueceeded by leucocytosis and eosinophilia com- 
parable to that described in the countershock phase of the alarm reaction. These 
changes in circulating blood cells may be due entirely to redistribution or to other 
factors dependent upon the alarm reaction. The red cell hemolysis which occurs 
is due, however, to specific antigen-antibody union. Corresponding lysis of white 
eelis possibly occurs, also. 

The pronounced chill, fever, and deep-seated bone ache observed in amido- 
pyrine-sensitive patients after ingestion of the drug® are symptoms comparable 
in part to those seen in favism. Although the profound leucopenia observed is 
partly due to redistribution of leucocytes, it seems probable that in granulo- 
eytopenia due to drug hypersensitivity additional factors must be involved. 
Granulocytopenia caused by sensitivity to amidopyrine or similar drugs usually 
terminates in recovery about 4 days after withdrawal of the drug, unless com- 
plicated by overwhelming infection. It is apparent that in such cases there has 
been no permanent bone marrow destruction and no more than transitory inhibi- 
tion of maturation, if, indeed, the latter has occurred at all. The degree and 
duration of the leucopenia due to drug hypersensitivity is far greater than that 
which occurs from simple redistribution of cells, such as occurs in uncomplicated 
shock. Accompanying increased destruction of white cells probably contributes 
to the neutropenia caused by drug hypersensitivity. 

Lytie destruction of white cells was recognized in 1906 by Hektoen,’? who 
found that filtrates from cultures of certain streptococci caused leucocyte disinte- 
gration on contact. This lytic substance, called leucocidin, was found to be 
relatively heat stable in contrast to thermolabile hemolysin. In 1937, Dennis 
and Senekjian™ described an enzymelike filtrate of typhoid cultures which had 
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a selective destructive effect on leucocytes. This filtrate, in dilutions as high as 
1/1,000, caused rapid destruction in vitro of neutrophile granulocytes when 
added to normal bloods. The active principle was found to be heat stable, was 
completely neutralized by an equal volume of specific concentrated immune 
globulin, and white cell destruction was limited essentially to polymorphonuclear 
cells. Moen and Swift’? found that lymphocytes of tuberculous mice and guinea 
pigs were rapidly lysed upon in vitro contact with small amounts of tuberculin. 
Their experiments were confirmed by Favour" and, in 1948, Fremont-Smith and 
Favour't demonstrated similar lysis of human leucocytes. They added tuberculin 
to suspensions of white cells from tuberculous persons in normal human serum. 
After incubation for 90 minutes at body temperature, 20 to 60 per cent of the 
ivmphocytes and 20 to 90 per cent of the leucocytes in suspensions of blood cells 
from patients with active pulmonary tuberculosis were found to have been 
destroved. Similar experiments with suspensions of blood cells from patients 
who had positive tubereulin reactions but no evidence of clinical tuberculosis 
and with cells from healthy persons who had negative tuberculin reactions 
showed no such lysis. Since lysis did not occur in parallel experiments in which 
heated normal serum was substituted for the fresh normal serum used for cell 
suspension, they coneluded complement was essential. 


Webb’® was unable to demonstrate destruction of leucocytes either in vitro 
or in vivo in the blood of sensitized dogs when horse serum was used as antigen. 
Squier and Lee’ reported in vitro lysis of leucocytes after addition of ragweed 
antigen to bloods from untreated ragweed-sensitive patients. Franklin and 
Lowell'® were unable to duplicate these results. Nonspecific factors may have 
been responsible for the leucocytolvsis, which was regarded as specific, since it 
was later found that white counts made after the addition of unadjusted ragweed 
extract with pH 4.6 showed increased and presumably nonspecific lysis as com- 
pared with counts made when antigen adjusted to pH 7.4 was used. However, 
the marked in vitro reduction in leucocytes observed in one of the bloods is 
difficult to explain by nonspecific factors alone, and additional study with provi- 
sion to insure the presence of adequate complement is warranted. 

The dramatic and sudden onset of acute granuloecyvtopenia observed at 
times after drug administration suggests an accelerated allergic reaction com- 
parable to other accelerated reactions seen on readministration of a specific 
antigen. However, when hypersensitivity to a drug develops during continued 
administration, leucopenia may develop gradually. Leucopenia of gradual onset 
may occur also after continued administration of certain drugs in the absence 
of any hypersensitivity. Toxic chemicals such as benzine and toxic products of 
infections may caused leucopenia either from exhaustion or necrosis of the 
bone marrow. Although a number of instances of acute grandulocytopenia 
due to hypersensitivity to sulfonamides have been observed, gradually developing 
leucopenia after long-continued ingestion of sulfonamides is at least as frequent. 
Bone marrow inhibition or maturation arrest is probably the cause of the latter 
leucopenia. Daft and Sebrell'’ observed that the anemia and leucopenia which 
developed in rats after prolonged administration of sulfonamides was promptly 








86 THE JOURNAL OF ALLERGY 


cured when the animals were fed folic acid, even though sulfonamide in the 
same amount was continued in the diet. Folic acid production in the intestinal 
tract depends on the bacterial flora. Since sulfonamides inhibit the normal 
growth of bacteria, bacterial production of folie acid is depressed with resulting 
nutritional inhibition of hematopoiesis. Studies with folic acid antagonists such 
as aminopterin (4-amino-pteroylglutamie acid) have further emphasized the 
importance of folic acid in white cell maturation. Folic acid deficiency causes 
leucopenia because it is essential for maturation of primitive white cells. Such 
drugs as sulfonamides or aureomycin may cause leucopenia by interfering with 
the normal folic acid production by intestinal bacteria. Leucopenia after such 
medication must not be erroneously attributed to drug hypersensitivity. Leuco- 
penia due to increased lysis of blood cells, unrelated to known antigen-antibody 
reactions, occurs in the primary splenic neutropenia described by Wiseman 
and Doan,'* in which the spleen exerts a selective destructive action on leucocytes 
and at times on other cellular elements of the blood. They attribute this lytic 
action to a pathologically exaggerated function of the normal spleen, and the 
underlying mechanism is believed to be the same in primary splenic neutropenia, 
essential thrombocytopenic purpura, and congenital hemolytic icterus. 

The increased numbers of eosinophil leucocytes observed so frequently in 
allergic diseases leads to special interest in the function of this type of cell. It 
must be emphasized that high levels of cireulating eosinophils in the blood stream 
do not necessarily indicate the presence of an allergic condition. Conversely, 
the absence of circulating eosinophils does not exclude an antigen-antibody reac- 
tion as a cause of symptoms at any given time. Efforts to determine the physio- 
logie function of the eosinophils have failed to give any satisfactory answer 
and here no attempt will be made to review such studies. During an acute 
antigen-antibody reaction eosinophils appear to accumulate at the site of the 
reaction and later are released gradually into the circulating blood stream. At 
the onset of an acute paroxysm of asthma, polymorphonuclear leucoeytosis 
frequently is observed. At that time the differential blood count may show no 
eosinophils or a count within normal range, although it is probable that eosino- 
phils are abundant in the shock tissues of the bronchi. Later, as the acute 
paroxysm subsides, neutrophil polymorphonuclear cells diminish but circulating 
eosinophils rapidly increase in number. This blood response is similar to that 
observed during the alarm reaction, where an initial leucopenia is followed by 
leucoeytosis accompanied by eosinopenia most profound just before the peak 
neutrophil increase of the countershock phase occurs. An initial reduction in 
eosinophils also occurs after the alarming stimulus of an adrenalin injection and 
is followed by. an increase in eosinophils. This general pattern of eosinophil 
response occurs after alarming stimuli in general, without any necessary relation 
to allergic shock. Recent animal experiments by Samter’® indicate, however, 
that the eosinophil response in antigen-antibody reactions may not be directly 
correlated with the severity of shock. When anaphylactic shock was reduced 
or abolished in sensitized guinea pigs by preshock treatment with antihistaminic 
drugs, inerease in circulating eosinophils nevertheless occurred after injection 
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of specific antigen. The injection of histamine in normal guinea pigs similarly 
protected with antihistaminie drugs presumably caused no alarniing stimulus 
and no change in the number of circulating eosinophils occurred. However, 
when the same experiment was repeated, using sensitized animals similarly 
protected by Benadryl, a distinct and significant increase in circulating eosino- 
phils was observed after histamine injection. Campbell?® found no significant 
chance in the numbers of circulating eosinophils in normal guinea pigs after 
injection of histamine alone, but when the same amount of histamine together 
with a small amount of homologous antigen was injected into sensitized guinea 
Nig omewhat greater eosinophil response occurred. Although the eosinophilia 
‘nu uy Campbell might be attributed to subclinical shock, a possible increased 
ophil response to alarming stimuli in sensitized animals as compared with 
.t mals is also suggested. Campbell found a much more pronounced eosinophil 
increase when acetylcholine was injected with a small amount of homologous 
antigen under the conditions described. One may postulate, therefore, that a 
specific eosinophilia may be enhanced by certain nonspecific factors. 
Accordingly, one might expect sensitized or atopie persons to respond with 
relatively greater degrees of eosinophilia than would normal individuals to both 
specific and nonspecific stimuli. Patients who have hay fever frequently show 
greatly increased numbers of circulating eosinophils when an intercurrent upper 
respiratory infection occurs as a nonspecific alarming stimulus during the pollen 
season. After sensitivity has developed, continued contact with the homologous 
antigen usually is accompanied by an inerease in the numbers of cireulating 
eosinophils. Accordingly, repeated blood counts which show persistently in- 
creased eosinophil levels give presumptive evidence of continuing specifie antigen 
contact if intercurrent infections and other alarming stimuli can be excluded. 
An eosinophilia appearing during chemotherapy suggests that drug hypersensi- 
tivity may be developing. There are many clinical reports of such eosinophilia 
without other evidence of hypersensitivity after continued use of drugs such 
as arsenicals, gold, and sulfonamides. The appearance of eosinophilia alone 
during chemotherapy does not mean that the drug should be discontinued. It 
is only one bit of evidence suggesting the possibility of drug hypersensitivity. 
Careful observation for additional symptoms are advisable, however. Reisner, 
Lapin, and Steinbrocker*! found an eosinophilia averaging 11.9 per cent (rang- 
ing from 5 to 45 per cent) after 10 to 45 days of gold therapy in 18 patients 
whose initial eosinophils averaged 1.9 per cent. Only one patient in this group 
showed any symptoms indicative of a clinical reaction. Eosinophilia which oceurs 
after administration of drugs usually disappears after the drug has been dis- 
continued. In some instances the history or cireumstanees are such that the 
onset of drug hypersensitivity seems reasonably probable. In other instances 
the eosinophilia may be nonspecific in origin and possibly due to a response in 
an atopie person similar to that observed by Campbell and Samter in sensitized 
guinea pigs. The development of eosinophilia during continued drug administra- 
tion after hypersensitivity has developed is well illustrated in one 44-year-old 
patient recently observed. Urticaria had occurred in March, 1949, after penicil- 
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lin had been given for an upper respiratory infection. Severe asthma developed 
at that time and continued thereafter. In October the white count was 6,900 with 
10 per cent eosinophils. He began daily use of penicillin aerosol October 13, 
Eosinophils were 20 per cent November 2, and 39 per cent on November 22. On 
November 29, fever of 101 or 102° F. appeared and continued until penicillin 
was discontinued December 5. Nine days later the white cell count was 
6,350 and eosinophils were 8 per cent. 

During the season of maximum ragweed exposure increased numbers of 
circulating eosinophils are found in the bloods of ragweed-sensitive persons. 
The influence of continued exposure to the specifie antigen in causing such eosino- 
philia is indicated by comparative differential counts made before and during the 
‘agweed season. Counts from 10 highly ragweed-sensitive, untreated patients, 
selected consecutively and at random at a season when there was no contact 
with ragweed pollen, showed an average eosinophil level of 3.2 per cent. Dif- 
ferential blood counts from a corresponding unselected, untreated group during 
the height of the ragweed season (between August 26 and September 9) averaged 
10.5 per cent eosinophils. 

The increased numbers of eosinophils frequently present in the peripheral 
blood while contact with an offending allergen is continued, and the return to nor- 
mal eosinophil levels when the specifie allergen is removed, suggest that diagnostic 
help may be obtained from serial differential blood counts during clinical trial 
of suspected allergens. Continued normal differential blood counts after provoca- 
tive feeding of a suspected food for a period of several days is evidence that the 
food in question is not a cause of allergie symptoms. Unfortunately, an increase 
in circulating eosinophils after provocative foods or after some other trial expo- 
sure to allergens may be only coincidental. Only after other factors known to 
cause peripheral eosinophilia have been excluded ean it be regarded as suggestive. 
Upper respiratory infections, exposure to other inhalant allergens and nonspecific 
alarming stimuli, in general, otherwise can lead to erroneous interpretations. 

This review of the many factors which influence the numbers and kinds of 
circulating white blood cells emphasizes the constant fluctuations which oceur. 
The sequence of changes in white cells during the various phases of the adapta- 
tion syndrome is especially significant. The transitory leucopenia and eosino- 
penia during the shock phase is sueceeded by polymorphonuclear leucocytosis 
and relative lymphopenia during countershocek. 

Blood responses are never static and, accordingly, a single blood cell count 
ean give only one phase of a constantly changing blood picture. Blood changes 
in allergic shock may be quite comparable to the alterations observed after any 
nonspecific alarming stimulus. Specifie destruction of white cells by tubereulin 
has been demonstrated in bloods from patients with tuberculosis. Alterations in 
numbers of leucocytes from increased white cell destruction in granuloecytopenia 
due to drug hypersensitivity seems probable, but has not been satisfactorily 
demonstrated. 

Changes in numbers of circulating eosinophils oceur as part of the adaptation 
syndrome. It is emphasized that the presence of increased circulating eosino- 
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phils does not necessarily indicate the presence of an allergic condition; eosino- 
philia may be the result of a nonspecific stimulus. Specific eosinophilia may 
be enhanced by certain nonspecific factors. This is well shown by the increased 
numbers of circulating eosinophils regularly seen in ragweed-sensitive patients 
when an intercurrent upper respiratory infection occurs during the pollen 
season. 

Persistent increased levels of circulating eosinophils in hypersensitive per- 


sons may be regarded as presumptive evidence of continued antigen-antibody 


contact. 

Repeated differential blood counts from patients suspected of having clinical 
hypersensitivity to either ingested or inhaled allergens may be diagnostically 
helpful, provided other nonspecific causes of eosinophilia are critically excluded. 
It must be remembered always that changes in the blood picture which appear 
to support an etiologic hypothesis can be the result of many and varied stimuli. 
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Editorial 


RESIDENCIES IN ALLERGY 


With the increasing application of the concept of hypersensitivity in the 
pathogenesis of infectious diseases, rheumatism, drug reactions, and other disease 
processes, a knowledge of the underlying principles of allergy is essential for 
all practitioners of medicine. It is the duty of the medical schools to instruct 
their students in these fundamentals. Specialists in certain branches of medicine, 
such as internists, pediatricians, otolaryngologists, and dermatologists, are in 
more constant contact with allergic problems and it is desirable that intern and 
resident training in these fields should include further experience in practical 
allergy. However, as the technical details of the diagnosis and treatment of 
allergic diseases have become more complex, certain physicians in these fields 
have devoted a major portion of their time to allergic problems, and have, 
willingly or not, been regarded by their colleagues as allergists. 

During the period of development of allergy, recognition as an allergist 
has resulted from interest in the subject, possession of the necessary materials, 
and experience gained in practice or clinie work. The qualifications of these 
practitioners were variable, as no formal training in allergy, more extensive than 
postgraduate courses of a few weeks’ duration, was available. 

In recent years, recognition as a specialist in any branch of medicine has 
come to depend on advaneed training as a hospital resident or fellow in the field 
selected. If allergy is to be recognized as a medical specialty or subspecialty, it 
is essential that a substantial number of capable men entering the field receive 
training comparable to that of physicians entering other specialties, supplement- 
ing a sound training in internal medicine, pediatrics, or other major specialty, 
with 1 or 2 years as a resident or fellow in allergy. Although the techniques of 
allergy are relatively simple, sound practice requires a background of immunol- 
ogy, pathology, and bacteriology, combined with a well-rounded knowledge of 
general medicine and critical judgment gained by experience under proper 
supervision. Men with such training should form a nucleus for maintaining 
the standards of the practice of allergy, advancing knowledge of the subject, and 
training future practitioners. 

Training of this type is possible only in hospitals handling reasonable 
numbers of patients with allergic diseases, both as inpatients and outpatients, 
supported by laboratory facilities adequate to furnish training in the basie 
sciences, and staffed by physicians of unquestioned ability in the field of allergy. 
The Council on Medical Edueation and Hospitals of the American Medical 
Association has approved residences of this type in 10 hospitals. 

Limited as these facilities are, and despite the great demand for resideney 
training in most branches of medicine in recent years, many of the institutions 
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offering residencies in allergy have reported a lack of suitable applicants. It is 
probable that the demands of the armed services on recently graduated physi- 
cians will soon greatly reduce the number of candidates for residencies of all 
types. 

The meager demand for advanced training in allergy at a time when other 
residencies were eagerly sought has been attributed to various causes. Probably 
the most fundamental is ignorance of the possibilities of allergic methods result- 
ing from lack of contact with allergic diseases during training in medical school 
and internship. Most of the patients with allergic diseases are treated in special- 
ized outpatient clinics and the few that require admission to the hospital wards 
are usually those with advanced and resistant cases which offer little chance of 
favorable therapeutic results, and for this reason do not stimulate the interest of 
the medical student or intern. Possibly the enthusiasm over antihistaminics 
and more recently over cortisone and ACTH has given some the impression that 
these drugs would end the need for allergic diagnosis and treatment just as the 
sulfonamides replaced the serum treatment of pneumonia. Useful as these drugs 
have proved for symptomatic relief, specific allergic treatment remains neces- 
sary. 

The failure of medical students and interns to receive adequate training in 
allergy is reflected in the number of practitioners taking short refresher post- 
eraduate courses in the subject, a type of instruction which is necessarily super- 
ficial. 


While it is apparent that medical students and interns can be interested 
in allergy only by observing its methods and results, it is also essential that such 
contact be stimulating and interesting. Too often the allergist, while a diligent 
worker in his own field, does not form an active part of the medical team as a 
whole. Herein lies the need for physicians with a broad background of basic 
science and clinical medicine, adequately trained in allergic methods. Well- 
conducted residency programs should help to supply them. 


W. B. S. 
APPROVED RESIDENCIES IN ALLERGY 

HOSPITAL LOCATION CHIEF OF SERVICE 
Veterans Administration Hospital Aspinwall, Pa. L. H. Criep, M.D. 
Northwestern University Medical Center Chicago, III. S. M. Feinberg, M.D. 
Johns Hopkins Hospital* Baltimore, Md. L. N. Gay, M.D. 
Massachusetts General Hospital* Boston, Mass. W. Burrage, M.D. 
Jewish Hospital Brooklyn, N. Y. M. Walzer, M.D. 
Roosevelt Hospital New York, N. Y. R. A. Cooke, M.D. 
Montefiore Hospital Pittsburgh, Pa. L. H. Criep, M.D. 
University of Virginia Hospital* Charlottesville, Va. O. Swineford, Jr., M.D. 
Milwaukee County Hospital* Milwaukee, Wis T. L. Squier, M.D. 
New York Hospital New York, N. Y. H. S. Baldwin, M.D. 


POSTGRADUATE COURSES IN ALLERGY 


See Dec. 9, 1950, issue of The Journal of the American Medical Association, page 1285. 


*Temporary approval, 








Announcements 


AMERICAN ACADEMY OF ALLERGY, SEVENTH ANNUAL MEETING, Hore. STatier, 
New York, N. Y., Fes. 5-7, 1951. 


Program 


Monday, Feb. 5, 1951 
Morning Session, 9:15 A.M, 


Sources of the Air-Borne Spores of Alternaria and Hormodendrum, Wilbert H. Spencer, Ph. 
D., Eugene Josefiak, M.A., and Joseph Muscarella, B.A., Buffalo, N. Y. 

Roentgen Studies of Allergic Children With ‘Disturbances of the Pylorus Resulting From 
Food Sensitivity, Joseph H. Fries, M.D., Brooklyn, N. Y. 

The Relation of Allergy to Headache: Statistical Data. Henry D. Ogden, M.D., New 
Orleans, La. 

The Reversibility of Nasal Mucous Polyps. Robert A. Chait, M.D., and Matthew Walzer, M.D., 
Brooklyn, N. Y. 

The Effect of Adrenalectomy on Experimental Hypersensitivity. Leo H. Criep, M.D., and 
Lloyd D. Mayer, M.D., Pittsburgh, Pa. 

Desensitization of Uterine Horns by Pneumococeus Polysaccharide. Oscar Swineford, Jr., 
M.D., Charlottesville, Va. 

Studies on the Mechanism of Fatal Anaphylaxis in the Rabbit. Sheldon G. Cohen, M.D., 
Frederick R. Franke, M.D., and Eskil L. Karlson, M.S., Pittsburgh, Pa. 


Monday, Feb. 5, 1951 
Afternoon Session, 2:00 P.M. 


The Physiology of the Pulmonary Circulation. William F. Hamilton, Ph.D., Professor of 
Physiology, University of Georgia School of Medicine, Atlanta, Ga. 

Pulmonary Function in a Group of Young Patients With Bronchial Asthma, Daniel S. Lukas, 
M.D., New York, N. Y. 

Pulmonary Function in Bronehial Asthma. Henry D. Beale, M.D., and Julius H. Comroe, Jr., 
M.D., Philadeiphia, Pa. 
As a Research Fellow in Physiology sponsored by an American Academy of Allergy 

Fellowship grant, Dr. Henry D. Beale has carried on studies in pulmonary physiology under 

the direction of Professor J. H. Comroe, Jr. 


Practical Value and Limitations of Respiratory Function Tests. Robert D. Berke, M.D., 
John R. Necheles, M.D., Ralph A. Seala, M.D., Alexander Wolf, M.D., Sophia Presley, 
M.D., and Max Samter, M.D., Chicago, Ill. 

The Potential Danger of Oxygen Therapy in Severe Bronchial Asthma. Irving W. Shiller, 
M.D., Henry D. Beale, M.D., William Franklin, M.D., and Francis C. Lowell, M.D., 
Boston, Mass. 


Tuesday, Feb, 6, 1951 
Morning Session, 9:00 A.M. 
The Development of Tolerance to Antihistamines, A Study of the Quantitative Inhibiting 
Capacity of Antihistamines on Skin and Mucous Membrane Reaction to Histamine and 


Antigens. T. B. Dannenberg, M.D., and S. M. Feinberg, M.D., Chicago, Il. 
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The Effect of ‘‘Phenergan’’ on Glomerulonephritis Induced in Rabbits by Whole Horse Serum, 
J. D. L. Fitzgerald, M.D., and C. R. McLean, M.D., Toronto, Canada. 

The Zone of Localization of Anti-Tissue Antibodies as Determined by the Use of Radio-Active 
Tracers. David Pressman, Ph.D., Head, Section of Immunochemistry, The Sloan-Ket- 
tering Institute for Cancer Research, New York, N. Y. 

Immunologie Studies Employing Radioactive Tracers. I. Fate of Antigenic Proteins Labelled 
With Iodine 131. F. J. Dixon, M.D., 8. C. Bukantz, M.D., and G. J. Dammin, M.D.,, 
St. Louis, Mo. 

Immunologic Studies Employing Radioactive Tracers. II. Correlations Between Antibody 
Response and Metabolism of Antigens Labelled With Iodine 131. S. C. Bukantz, MD., 
F, J. Dixon, M.D., and G. J. Dammin, M.D., St. Louis, Mo. 

A Study of Ragweed Extract by Partition Paper Chromatography. Arnold Danker, M.D., 
Samuel C. Bukantz, M.D., Mary C. Johnson, A.B., and Harry L. Alexander, M.D., St. 
Louis, Mo. 

Chromatographie Analysis of Ragweed Pollen Extracts. Ely Perlman, M.D., New York, N. Y. 


Tuesday, Feb. 6, 1951 
Afternoon Session, 2:00 P.M. 


The Effect of ACTH Upon the Immediate Skin Reaction and the Passive Transfer Test in 
Man. Wilfred Leith, M.D., Mary G. Graham, A.B., and Walter 8. Burrage, M.D., Boston, 
Mass. 

ACTH in Ragweed Pollinosis. A Histologic, Immunologic, and Clinical Study. Ben Z, 
Rappaport, M.D., Max Samter, M.D., Joseph F. Orrico, M.D., Norman J. Ehrlich, M.D., 
Henrietta S. Hartley, M.D., Harry Lazar, M.D., Jerome J. Lubin, M.D., and Ralph A. 
Seala, M.D., Chicago, Il. 

The Effect of ACTH and Cortisone on Certain Immunologie Mechanisms Including Reversed 
Anaphylaxis. Carl E. Arbesman, M.D., Lee F. Bertram, M.D., and Erwin Neter, M.D., 
Buffalo, N. Y. 

The Distribution of Eosinophils in Blood and Tissues and the Factors by Which it Can Be 
Altered. Max Samter, M.D., Martha Ann Kofoed, B.S., and E. E. Erickson, M.D., 
Chicago, Ill. 

Effect of Cortisone on Severe Reactions Due to Penicillin Sensitivity. Emanuel Schwartz, 
M.D., Brooklyn, N. Y. 


President’s Address 
Theodore L. Squier, M.D., Milwaukee. 


Annual Business Meeting, 4:30 P.M. 


Wednesday, Feb. 7, 1951 
Morning Session, 9:00 A.M. 


Observations on the Use of ACTH and Cortisone in Allergic Disease. A McGehee Harvey, 
M.D., Professor of Medicine and Director of the Department, Johns Hopkins University 
School of Medicine, Baltimore, Md. 

ACTH and Cortisone in Allergic Manifestations. Therapeutic Results and Studies on Im- 
munological and Tissue Reactivity. S. M. Feinberg, M.D., T. B. Dannenberg, M.D., and 
S. Malkiel, M.D., Chicago, Tl. 

ACTH and Cortisone in Allergic Disease (Immunologie and Hematologic Studies With a Review 
of 45 Cases Treated Over Periods of 2-16 Weeks’ Time). Robert A. Cooke, M.D., 
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William B. Sherman, M.D., H. Beecher Chapin, M.D., Charles M. Howell, M.D., A. E. O. 
Menzel, Ph. D., and Phyllis Myers, B.A., New York, N. Y. 

Studies on the Therapeutic and Metabolic Effects of ACTH and Cortisone in Hypersensitive 
States. Bram Rose, M.D., J. A. P. Pare, M.D., K. K. Pump, M.D., and R. L. Stanford, 
M.D., Montreal, Canada. 

Clinical and Experimental Studies With Cortisone by Mouth, Cortisone by Injection, and 
ACTH in the Treatment of Asthma. William Franklin, M.D., Francis C. Lowell, M.D., 
Irving W. Schiller, M.D., and Henry D. Beale, M.D., Boston, Mass. 

Oral Cortisone Therapy in Allergic Diseases. Sidney Friedlaender, M.D., and Alex 8. Fried- 
laender, M.D., Detroit, Mich. 


To Be Read by Title 


Eosinophilic Granuloma of the Space of Retzius in an Allergic Patient. H. Beecher Chapin, 
M.D., Robert Chobot, M.D., and Simon A. Beisler, M.D., New York, N. Y. 

Cardio-Vascular Allergy. Results of Cortisone Therapy. Joseph Harkavy, M.D., New York, 
New. 

The Use’of Small Maintenance Doses of Cortisone in the Treatment of Bronchial Asthma and 
Hay Fever. M. L. Gelfand, M.D., New York, N. Y. 

The Limits of Usefulness of ACTH and Cortisone in Intractable Asthma and Eezema. Horace 
S. Baldwin, M.D., and Paul F. deGara, M.D., New York, N. Y. 

Newer Measures Employed to Obtain Remissions in Bronchial Asthma and Pulmonary Em- 
physema. Alvan L. Barach, M.D., New York, N. Y. 

Cardiac Evaluation in Combined Respiratory Vascular Disease. Ben N. Miller, M.D., Colum- 
bia, S. C. 
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Communications 





Dr. William B. Sherman, Editor 
The Journal of Allergy 
Dear Dr. Sherman: 

I learned so much on my trip this past summer to Le Premiere Congres Européan 
d’Allergie in Paris, and to Le Seconde Congrés Internationale de 1’Asthma in Le Mont Dore, 
that I believe your readers might be interested in these highlights. I enjoyed meeting many 
of the men in England and in Europe who are interested in allergy. 

In London, at St. Mary’s Hospital, Dr. John Freeman (of ‘‘Noon and Freeman’’) is 
still active. He is ably assisted by u very intelligent, well-trained physician, Dr. Arthur W, 
Frankland, who is Secretary of the British Association for the Study of Allergy. Dr. Frank- 
land has a pollen farm just outside of London which is impressive and which insures a good 
supply of clean active material. Dr. C. J. C, Britton attends the London Hospital but has 
no formal allergy clinic. He does, however, have a large private clinic in which he does excel- 
lent work. He is well known and respected in England. At the Radcliffe Infirmary in Oxford 
Dr. Vera Walker has collected a very interesting group of patients suffering from allergie 
diseases of the eye. 

In Sweden, Dr. Ernst B. Salen, Editor of Acta Allergologica, has a large allergy clinic 
at the Hospital Séder Sjukhuset and, in connection with it, a school-home for asthmatic chil- 
dren as well as a small hospital for adult chronic patients, all in Stockholm. The easy transfer 
of patients from one to the other of these institutions is a great advantage. In Denmark, 
Dr. Egon Bruun of Copenhagen is much interested in allergy and has a clinic. It was good to 
hear his report of end results: 88 per cent of 239 patients with asthma were greatly improved. 

In Paris, Dr. Pasteur Vallery-Radot is the leader in the study of allergy. At the Hospi- 
tal Broussais, where he is Chief of Medicine, Dr. Pierre Blamoutier takes charge of the allergy 
clinic. In the laboratory is Dr. Bernard N. Halpern, the pharmacologist who made Antergan 
in 1942, Neoantergan in 1948, and Phenergan im 1950, Dr. Halpern has published many 
papers on ‘‘Les Antihistaminiques de Synthése.’’ These drugs are active against histamine, 
as is well known. Also, however, the antihistamine drugs have a pharmacologic action. 
Halpern shows that they can inhibit capillary permeability, and so they are especially useful 
in those disturbances like rhinitis and urticaria in which the outpouring of fluid is the domi- 
nant feature. They have a local anesthetic action as well. Dr. A. Tzanck, a dermatologist in 
Paris, has observed that local sensitiveness to any one drug is often accompanied by a similar 
sensitiveness to other drugs which have a similar chemical pattern. Paraphenylendiamine, 
Novocain, and the sulfa drugs constitute the important group. 

In Holland and in Belgium, as well as in citics in France, there are men interested in 
allergy, but no large clinics are developed. 

In Spain, Dr. Jimenez Diaz in Madrid has a large clinic at the University Hospital. 
Since 1917, several thousand cases have been treated, 25 per cent on a basis of allergy. Dr. 
Diaz has been working with his microprecipitins, which he finds useful both in diagnosis and 
in treatment. 

In Italy, Professor Cesare Frugoni and his associate, Dr. Umberto Serafini, do excellent 
work in their clinic and laboratory at the University of Rome. The paper which Serafini 
published in THE JOURNAL oF ALLERGY in July, 1948, describes their very interesting work 
on histamine. It is being continued. 

Le Mont Dore is a quict little village which lies between the hills in south-central 
France. A spring of hot water comes out of the ground, and since the days of the Romans 
this ‘‘source’’ has been regarded as good for asthma. Patients come to Le Mont Dore from 
all over Europe, and for each one a course of treatment is prescribed. The water is drunk in 
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ed quantities and then it is applied in the form of baths, steams, inhalations, gargles, 


measur’ 
douches, and enemas in regulated quantities and with ritualistie techniques. All 


sprays, 
cae with asthma do well in Le Mont Dore. They are away from home and away from 
work. They find doctors who understand them and their disease. L’Etablissement Thermal 
is an impressive edifice which draws the patients to the village and then holds them there long 
enough for the regime, the rest, and the change to do them good. 

The photograph shows a group of men who were invited to lunch with Professeur Pasteur 
Vallery-Radot. 

Your sincerely, 
Francis M. Rackemann, M.D. 





After luncheon with Professeur Pasteur Vallery-Radot. 


Left to right: 

1. Dr. Ernest B. Salen, Stockholm; Chief of Allergy in Stockholm, Editor, Acta Allergologica. 
2. Dr. Bernard N. Halpern, Paris; The pharmacologist who made Antergan, Neoantergan, and 
Phenergan. 

3. Dr. Egon Bruun, Copenhagen; Chief of Allergy in Denmark, Sub Editor, Acta Allergologica. 
4. Dr. A. Tzanck, Paris (with pipe); dermatologist. 

5. Professor Cesare Frugoni, Rome (with hat and light tie); Chief of Allergy in Italy. 

6. Professor Pasteur Vallery-Radot, Paris (side view). 

7. Dr. Umberto Serafini, Rome (background); Associate of Professor Frugoni. 

8. Dr. Georges Bickel, Geneva; physiologist interested in eosinophilia. 

9. Dr. Paul Bordet, Brussels (with envelope); immunologist concerned with the types of 
bodily reactions. 

10. Dr. Rackemann, Boston; clinical allergy. 





Book Reviews 





Hay-Fever. A Key to the Allergic Disorders, by John Freeman, London, 1950, William 
Heinemann, Ltd., 314 pages, price 42s. 


A summation of 40 years’ experience in the specific diagnosis and treatment of allergic 
diseases, this book is of interest to all workers in allergy. As befits a pioneer, Dr. Freeman 
bases his writing entirely on personal experience; the theories and methods of others are 
included only if he has adopted them and found them useful. Even the terminology used 
is his own, a point to be regretted in a field already confused by synonymous and over- 
lapping terms, but not a serious obstacie to the reader. As might be expected in an in- 
tensely individual book, many American allergists will find much with which they disagree, 
but opinions backed by such extensive experience offer material for reflection. 

The subject is handled in a practical manner. Immunologie and physiologic aspects 
are treated briefly, but the discussion of the interrelation of multiple causative factors, such 
as heredity, antigens, emotions, and infections is excellent. The author’s methods of testing 
and treatment in hay fever are explained in great detail, with indications of their applica- 
bility to other allergic diseases. When these methods are not applicable, as in contact derma- 
titis, little is offered. 

Seant attention is paid to the general medical aspects of asthma; auscultation and x-ray 
examination of the chest are considered superfluous, but the factor of infection is recognized. 
On the other hand, psychogenic influences are discussed in considerable detail as contributing 
factors, the author proving himself a practical, if unorthodox, psychiatrist. 

The style is informal and the text enlivened by scores of terse case histories and amusing 
anecdotes, making the book enjoyable as well as instructive. 


Antihistamines: Industry and Product Survey, by Nathan Wishnefsky, M.CH.E., New 
York, 1950, Chemonomies, Ine., 137 pages, $5.00. 


Written from the standpoint of the drug industry, this book is less adapted to the 
needs of the physician than The Antihistamines, by Feinberg, Malkiel, and Feinberg, re- 
viewed in the last issue of this JOURNAL. However, it offers supplementary material, especially 
in regard to foreign products, drugs used experimentally, and the composition of proprietary 
compounds, 





